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aoiaaiona hava baon analyaed by usin^ data lia tha 
■jaoata tio»i«ry 0*03-2 satalllta vtiLrti ia looacad In tM 
aqua to rial reqlon at 1^6.6, As tha raault or annlyati 
for a apaciflo day of 19th naoeJnber,1979, chonia la 
found to ba yen a rated In conjunction with aubBtorna 
and at local tinea fron around midnight to afternoon. 
Two typo a of chorus era obaervedi iapulaivo horat-Ubi 
and rising tone. The chorua during nldnlght to lata 
morning houca la impulBlva,and ac local tinaa Item n«n 
to duak.Me notioa an lncreaaa In tlin occurrence of 
rising tone chorua. The chorus apoecra b«va shown Che 
imrortanca of thu aharacterlatio rroquancy of tfi /1 
IfHi olnctron gyro frequency) . Wo notice tha omission 
tally In tha lower band (f<f*/ 2 | f.aataalcn froquanoy) 
at local tinaa from^Jh to~7h and than at Ii.T.-Bh'16h 
™° Pfodcminant nlaalan frequency Hen in the upp« 
band (f > fa/Jl with infroquent oocurronca in tha lcua* 
band, and than la obviously no correlation betwaaa 
tha elements la both baadi. Kowevcr , there are aevarti 
In t ansa tonaa whioh aaoa to ba corrals tad In both 
bundB for strong fcwo-bandad iagnilalva chorua emiaaldna 
obaatvad only at L.TvaBh. Thi. correlation night be 
related with a notoh In chores rlaera at C — fn/ s wo** 4 
fay Landau damping aa previously auggaatad. 
„. T Z*.“ tf *- aoCT *lu “* data rained by using only tha 

*J«W data. Hi. direction finding aeudiaa hava 
taiv SlflL 1 ?' i ^ il,iv * "I rising ton. chonia.aapv*' 
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Geophysics and Overall Science 
Strong in FY 1985 Budget 


A Mars mission, a new research iliruu mi 
I he toniineniiil lithosphere, increnscil clFui is 
in iligiMl cai'lOKniphy. mid construclinn of a 
Very Long Baseline Array radio telescope lop 
the iisi of highlights for geophvsics-icUned 
research in ilie proposed lisuil 10MS federal 
budget dial Presklem Ronald Reagan sem to 
Congress earlier ihis inoiilh. 

Science in general fared well in iliis fourth 
Reagan budget. Research and development 
support would grow Mfi to $53 billion 
{$51.8 billion would go in conduct (d K&D, 
while $1.3 billion would be allocated lu R&D 
facilities). With u projected inflation rale nf 
about 49?. tills increase would provide real 
growth of 1 091 over fiscal 1 'J84 levels. The 
largest increase for R&D, 2U9f. would sup- 
port defense modcmizmiim. figure I com- 
pares nuiulefeuse federal R&D obligations 
since 107B in constant IW3 dollars, while Ta- 
ble I compares conduct of R&-D by major de- 
partments and agencies. 

Basic research would gci die next largest 
hike, up 11)95 to S7.ll billion, of about Ii9£ 
growth above projected inflation. Agencies 
primarily supporting basic research in physi- 
cal sricnc.es ami eitgineeriiig arc slated for 
hettei titan a 14'.r lioost. while those |)iimari- 
|y supporting life and other sciences would 
gel a 5.29nf increase. Figure ‘J eomjjares Imsic 
research obi igm jolts in oniv.int 19*83 dollars 
for the live agencies with the largest basic 
R&D budgets. 

Of the foul lioiidefcnse agencies must in- 
volved in geopln sic. d research, (lie National 
Science Foundation I a red Iwst with a liM'i 
hike; the Naiimul Acnmaiuks and Space Ad- 
ininisuaiion is slated l<n almost a -1*7 in- 
crease. The U.S. (ieulogiciil Snnes mk,| a 
sliglil dip (down 3.fV i ) in die Innlgel rei|uesl. 
hut the Naiiniial Oceaiii- and Atmnspherie 
Administrai inn's suppoii would sin ink 

Cong i ess. with an e\e on die i.ileinlat and 
the Novembei elections, hasaheaib liegim 
work on the hud get Kee the list “I budget 
healings in this issue). /■•■« will ir.u k die hml- 
get as it moves dirnugli (.migress. 

Note: Increases and det leases listed in the 
Following in ia I v.sis uiinp.ne the dilleieiiies 
lietweeu hscal 15)8-1 and I iv_.il IWa, and do 
not rellcci naiuial changes in die I muling 
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profile when a program phases in. matures 
and peaks, and then phases <mt. Nunihcrs 
may not toial because of rounding. 

NSF Budget Up 12.4% 

The budget request for the Naiiim.il Sci- 
ence Fouiidatiun is SI, "ill 1.791 million: 

• SI, 308.2 million lor research and related 
activities 

• SI 15.08 million lur the U.S. Antarctic I’rw- 

Rran ! 

• S75.7 million lor science and engineering 
education 

• 32.8 million fur special lorcign eiimniv 

Proposed are funds for 

• const ruciiiin uf the Very laing Baseline Ar- 
ray (VLBA) radio ide.scojic 

• an cxpaitsinii nf cUorls hegiui in liwal 19*8-1 
to address rcscarclicis' neeils for advanceil 
computer systems 

• initiation uf centers for ciu'is-diviplin.nv 
research in engineering 

In addition, the budget request lira ill dou- 
bles the money allocated lor the Pi rsidciiu.il 
Young InvcMigaiur Roseau h Aw.uds, which 
were initiated in lival 15*84. In lisul I'.Wj, 

NSF plans in nmiimic supjsnt Im the 20') 
sciciuisis sclecietl lliis seat ami to siqqiiiit an 
addiiinual 200. Ahum hall ul die awards will 
l>e imnle in engineering hiculiv. 

The I'oilowiiig percentiige increases and 
dnllai reipiesis aie slated Im die budgets ul 
die various dii etiolates that involve reseat t li 
and reined activities: 

• Engineering. 21.8'? »■■ Sl-17. 1 million 

• M.ulietnaiiial.ini! Phvsical Smuns. I*i.|*; 
i<>$4li>.7 millinii 

• Bidingical. Ileh.ivim.il. and Sn. t.il Siictnes. 
I2.7'< to VJ.’t.l mi Him i 

• Vieiuiln. let Inn >li igkal. and fiiieinaiiMii.il 
Allaiis. 1-1.9*'? i" S4*». , .i iiiilliuti 

• Asiiinniiiin.il. Aniiiispheiic. Fault, ami 
(lean Sc icin.es (AAft )». I3.2'« to >373.1 
million. 

Within AAK*. die lulluwiiig peiuiii.ige in- 
ct eases and dolLu anioimisaie pm|»»seil. 

• Asirmimnic.il Sciences. ia.3'f iitSiii.-l mil- 

limi 

• Lardi Sciences. 17.1'? u»$48.b inilli* ul 

• OlCUii Sciences. **.UM to $124.** million 

• Altuusphcric Sciences. 111.3'i m 91*. '■ mil- 
lion 

• Arctic Research Program. 82*? to $8.U mil- 
lion. 

Astronomical ami Alniusjilit nc Sciences 

Slightly more than nnc-ihirtl «»r the 39)3-4 
million proposed fur the astronomical sci- 
ences division of A A CO is slated to support 
the National Radio Asirrmoniv Observatory 
(333.4 million, up G2.l f 7). Construction or 
the VLBA radio telescope will be Lite center- 
piece uf litis program, as recommended In 
the National Research Council's Asimiimrn 
Survey Committee. Support for the Rut Peak 
National Observatory, the Germ TnWo In- 
ter-American Observatory, and the Nutional 
Solar Observatory totals S24.8 million [up 
4.99f ). The two oilier components of the as- 
tronomical sciences division are slated for 
smaller increases: asLrononiy project support 
is slated Tor $28.9 million (an increase or 
4.35). while the National Astrunumv and 
Ionosphere Center would get Sli.3 million 

(up 1.(397). .. 

For astronomy project support. Hie biggest 
increases are proposed for exiragaluuic as- 


im it u ii a u u h 
fetorui 

Suauc: OITiic ul Science and Tethnnlugy Pol- 
icy. 

Fig. 2. Basic research in five federal 
agencies. 
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irmimnv (up 28.59-? to 57.5 iiiilliori) and Inr 
g.tl;u(it .tsiroiininy (up 1 7.095 In Sfi.3 mitl ion). 

I nc tenses ;il«i pmpitwil lor list :il 1 1*8:5 an? 
for solar sysltin aMtoiioinv ( hi • l.li'.r lnSl.8 
million I ami Ini sluts ,nui sit-Il.n L-vnliiiimi 
tup 3'f m S*i.. r i 1111111011 ). Funds to support re- 
seat c It mi the eledrunitigiielit spectiuin niiin- 
iigeineni would t cumin ihc s.iim- .is in Iisi a l 
1*J81 (Sino.lltlUi. while astronmniral inslTii- 
mciitaiioii .mil development would take a 
15.297 cut in 58.2 million. 

In die atmospheric sciences division, die 
largest im reuse is s luted lot die Niitinu.il 
Center lur Alinuspliet ie Keseurdt (NC-AR) 
tup 1-1.89? to 545.51 million). Most id this in- 
crease rest ills from die |nti|)us.il fur die iu- 
sl.illatiiin ul un at I v . 1 1 iced vcctm enmpmer at 
the Biuildcr-lKiscd center. (Scientific rc imput- 
ing would get a 42.2'.; lx nisi in $13.4 niit- 
htin.) Other imiiMses within NdAK wmiltl go 
ui iumosphetif analysis -mil pn.-dicticKi tup 
•l.r»9? in S3Ji niillioii). in atniiispheric- cltemis- 
try ami aeimimity (up in S2.5) initlii m I. 
to ccnmtlivc situ ms nip I'i in 52.-1 million ). 
and in .irlvnuceil study prngr.iiits (up -l.:Yr to 
SI. 5 million). Support for admiiiisl ration and 
sit ppm 1 scuviies is slated in iuc reuse -|..Vi in 
$4.5) millinii ,mcl (oiilitutni lees .tie expected 
to rise -I .li* ? lo $514 [.Him. 1*1 iv sit .iL |il. nil npc-i • 
at in a and m.iiiuc-n.mce would gel S3. 3 mil- 
linu. .i -12.39? hike. Sl.iic-*l Im slight dmi-asi-s 
.il NC.AK art- litiids bit the High .MiiimU- 
Olisc-ivuiuiv (dciivn 2.19? to 53.:" million I and 
.ilinosplit-in let luiologv {ilcnvn 2 $*? to S7.:*i 
million). 

Aintosplii-rii St iciit t-s piojet t suppoii, the 
l.irgc-si t« iinp* iin-i it ol tin- .ilinosplit-iK sti- 
t-nic-s division, wntiltl gtl $18 *• million. .<n m- 
i reuse til* li.li'7. Ptoposed im teases bo mdi- 
viilti.il pinjei is limi-i aim mil 8‘ ? : .leimmiiiv 
is liiulgc-led Ini St ».ti n i ill ii >t i, .iliiiiispltt-iii 
thc-misirv Im $7.!) iiiilliiiii.iliin.itt- tlvti.iuihs 
Ini .$7.8 niillinti. cspiiiineiil.il iiieicoinlogv 
lor So li millinii. nietcomli igv loi $**.l mil- 
lion. anti snl.li let tisiri.il i e«-an li Im $7 7 
inillii >11 Fite ( iloli.ll Allilosplit-I II Rese.ll » li 
I’logiain ItiAKI'i ■ util i lilies l* • pli.isi tlnw li t.» 
det ii-.ist- m| i» V. i< ■ $-| '■ niilli* >ni wnhdui.i 
■m.ilvsis well umic iwav 

[ lie L’ppfl .\l inosplii'l n Rest -. 1 1 1 h 1 .»'. ililies 
piogl.ilil. i lie- sinallesl tiiiiipniiciii •■( r |i«- iliv i- 
sioit. win FI gi t a T O' i im lease m $1.1 mil- 
lion 


/-.'</ ilh mu! Oti-rtti Si inn rs 

Mosl ol i lie- pi<>| iiisetl me i ease ini die earth 
sciences division g'-v* m die 1 1 iiiiiiii-Hi.il lulm- 
sphc-ic- program. Ret nniniuitled .is a < Inel 
1 -uipli.isis Its die N.iiimial Ki-sv.ncli l 011111 il's 
Boaid mi Lntli Sciences in ihc -11 rcpmi. tip- 
piifiiiiillis |ni Hnrtitfh in the I •**>/« ‘t; mi/ $tl*»l«*» 
and bv the National Atiideinx ■>! Si ic - 1 n c-'s Re- 
search [trifling I’.md on die- Solid Karl li Sci- 
ences i£»t. Dcceinbri 2<*. 15)83. p. * ISA*, this 
program would get S7.7 million in IimuI 
11*85. up I toi 11 S't.7 million in list j! I '*84. 

Alter the toiiiiiicnial liihosplic-re prog rain, 
die largesi increase goes to ins tr 11 menial ion 
and fariliiit-s (up 20'? to $«'i mill i« hi). 

All of die other programs wiiliin the divi- 
sion arc- also slated Im increased iiiudiiig in 
fiscal 15)85: st raiigru pin and paletnidilngv. up 
5.4*7 tn S3. l J million: surlici.il prcicessev. up 
7.49? tn 52 .51 million: trust. il struct lire and 
tectonics, up 5 3 T :i to 5-1 .0 million: ptinigene- 
sis and mineral resources, up X 1 97 tn S4- 1 
million; vi ilcai inlngv and mantle gtothemis- 
irv. up 8.39? to 53.5) million; and experimen- 
tal and ihenrctic.il genrhciliisin . up 7 9? In 
56.1 millinii. T he seismology program and 
the experimental and lhcniciic.il genphvsies 

K nigram each would rise 0.45? to S3.ll ntil- 
nn. 

In (lie ocean sciences division, funding fur 
the Ocean Drilling Program is slated to in- 
crease -1.519? luS27.tr million. Ahhuugh costs 
for the program are expected in rise from 
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Department »r agency __ jVt^‘1 ... . . . 

... . Z ■ " ,, ” hh i)i", 5l7.Fi.1li 33.852 213*3" 25.311) 31.11.53 

Defense-iniliiar> rtinctiims SH 4,771 4.853 4,7-14 

Energy ,’ M . X s -,i, .|nr,u |,|)«)2 -1.52*1 4.H(i5l 

H nSiS«.^Ui.* a** «*») 

National Aeroniiaties and Spate „ rj?0 „- l7 , | -j,;,3s 3.4H2 3,3 1-1 

Administration I.4II8 IRIS I.W« 1.3112 

National Science FmiiitlaiH"! 872 8*38 832 Hiiti 880 

Agriculture J(H , r, t c j pin 2HU 1-15 181 

Transportation 415 ; 303 1**3 103 308 

Interior ^.1- 1^7 -J7‘J 3‘j.j 3411 27(i 

Commerce . ' n \, SIS 252 277 

Environmental Proiecitnn A] K 1 5 "‘J T 77 nnr, *JI3 » 235 208 207 

Agency Tor imernaiiuna! Development jjJ ^ , l||( m , 7 , . J(1 g 

Veterans AdtninUtralwn Jq| , nm 2251 211 167 

Nudeai Regulators- C.ummission - ^ ^,3 31)1*1 3HI *W 41(i 

All other** 38 43] 45,279 51,776 36,560 42.686 48,712 

Total ' 

.,1 MnwKtfemem anil Budget. Nnmlien nm> not total bcc.urw "I rotiudiiig- 

Source: Ofhce nnr "„ni ic curropontling umuuiil li.r IIlmIiIi and Human Services 

•Figures m f ^ ^nicnts of Fcluratimi. |uSm, laibur. Housing and Urban Develupmem. liik! 
••lnchitlesthedepnrtmc j- “ A „ lhor i lv . lhe . SmiihsutiMii I list in 1 lion, the U.S. Anns tlorps 


Two-Career Couples: 
Information Exchange 

A(iL"s Fdiitatinu and lliuiiiin Re- 
smmes Comruillt-r spoinui t-rl :i panel ses- 
sion mi 1 hi- Twu-t l.irei-i Oui]jlc* at the 
15)83 A(?U Fall Meeting (a report on lhe 
sessiciu will up|K.-iir in a luiilicomiiig issue 
ol /ins). The 1 espouse was ovei whelm- 
ing — morcihuii I5D persons crowded into 
the room, many nf diem midcaret-r pro- 
fcssiimuk Cllc-dilv. we had in 1 idled a 
tiers e. In discussion following die panel 
p resell ration, members nlThc audience re- 
peatedly expressed a dc-siie lor niork-N, 
guidelines, or pnlic) si.iiemenls 1 l 1 . 1 t coitld 
lie shown to an cmplovcT. especially with 
re le re me tn l|e\i)ile vvoik lime, slow ca- 
reer advance men 1 . ami proniuiici] pulicv. 
IVople U-ll that allc-ruaiivc-N aie leasihle. 
and dial die pu.-M.-lil l:i< k >>f policies is 
largely due in iguciiaiue, by hnth enipluv- 
cts and einplusees. ol prailical sriliuimis. 
“Siirelv. svilli so ni.nij women eiiiering the 
wink luue, mhiu' cut piiiaiiinis m .igc-tn ies 
mihf have ileveloprd guide -lilies!'’ 

It would he iii.ippropriate fm .\<il T to 
propose am sudi giinlelines. Ilowcvt-I. we 
1 . in colled and puliliiipe iidiiiui.ilioii that 
might he- iisi-hd. Below is .1 slum Iisi of 
ielev.uu public alii ms, kindle prodded bv 
|iiuii<- F-iilt v nl die Siliuul u| ludiisiiial 
. 1111 ! l alioi Relalimis at Cm lu ll Members 
who know cif oilie r publications nr policy 
stnlcnienls by employers are urged to 
share (hit in'formulinn via the A(»U (aim- 
Miillec on Education anil lliimnn Re- 
sources. 

7Ai IViiwii in .Wiiiihv* mini. ( '»!»«•* 1 ii«i( / iiwrft 
/tsiii-t. |niriii- F.iili-v. II R I’irss. t'i.i iu-11 
I 'niveisiiv. Iili.i* . 1 . N. V . 1 12 pp.. 1 1*8.1. 
$ 8 . 5 ) 5 . 

I linn Hut i mm' 111 a Multhfl \n infill nf M*r» 
witf IVmhhii f'h ft.’v In 1 til 1‘ifn il. N 
t . Ahi-iii .iihI I I Sum. N.iiwimI \« .«!«•• 

ms 1'ii-ss, Washiugl-m. I* f l‘*8| 

1 ,init% iinit I i'll fill tn (to .few . I. 

1 1 1 >1 1 iti.m 11 am I t i Hi v4i- 1 t<b '. M-'di-i 11 
I ailgu.igc- Asm-i l.itn-n. Nrw 5 k. I '.'7*. 

( tirfMi'ihiiii' iiml l.i-'t .nm //iw.-/i. . /i»c. f.-i-H. 

fm thi / ii/ho-. 4 .11 jlv ,1 I .ill * ' .tin I I . mills 
l r 11 lei . Ni-u V m ) , i'>M 

( I tilth 1 Hi; lln I 1 W 1 WI' Iml'/ii l >• '■■•'it ll •■»»!• w 
Si it lifer. Ill ll .«/■•»'.. . NR* t '•llillll’.. ion "II 
lliiiuaii Ri-s"iiii c-s. N. iMiai. il V.utrnn <>l 
Si u-rico. W.i>liiiigtiin. D ( . 1**71* 

I "llll.lll' I S.IIM i-ll.l 

Vnrih- l< , f l ill, I ■nil’ll 

tlri’i Hu "III" llf'iili '• ■ •• * .’"i"tillii 


S'29*.5 million in lisi.il I'.W-I to $37 *i million 
in lisial l'.*KV the ctHiiribiiU'Ui 1 1 • >111 odiei 
11 . it mils is especicd 10 |iiiup limn $1 2 iiiiHmii 
to SH) million, hulling is expo u-d ro coin- 
inence al the stall of list.il I'lH’i if.m, [aniiJis 
31. 1*184. p. If). ( lie.ni -tie me ic-ceauli sup- 
pun. the leumd coinponeiil ul die ocean sti- 
c-nt es division, would gel an 1 1..V? hike to 
S6D.5I million. This stippori tennis research in 
phvsu~.il nee jik ' graphs ($17.2 million, up 
119?). iiuii me liiciiuscrv i$I 3 4 million, up 
11.7*7). submarine geologv am] geophysics 
(SH*. I million, up LI'?). and biological ocean- 
agraphv (SL4.2 inilliou, up 12.7*7). The third 
coin |jcj 11 c 111 ol ocean sriences. called oceanu- 
graphic facilities and svqqiori, is staled lor an 
11.19? increase to $36.4 million. 

Polar Program 

AAEO’s arctic research division would re- 
ceive $8.0 million lor fiscal 1085, an increase 
of more than 897 over die current fiscal year. 
Biological sciences research is slated fur the 
largest dollar increase, up $225UHH] to $2.2 
milliun. billow cd closelv bv aimiispheric sci- 
ences (up S12U.HUII to SI. 1 inillinm and earth 
sciences (also up $12<UH)II to $1.2 million). 
Crlacinlugv research lias been slated bn 3 
7.197 i nr reuse in $2.1 million, while die fund- 
ing lor oicMitugiapliv te.-earrli in the Arctic 
remains uudijiigecl al $1.2 milium. 

Money rc(| 1 tested lot the U.S. Amarciic 
Program, whiili is a separau* ai thity and not 
pun of AAKO, totals SI )5.l million, an in- 
crease nt $12.6 million met fiscal 15)84. Ant- 
aiclif tvseardi (up 7.4 1 ? n» SI 1 .11 million) in- 
cludes I n 11 ding tor almosphe-t it wienies ($2.2 
million, up -I 89? 1. biological x iviices (S2.J 
niillioii. down 3.1)'?). eat ill scictues l$ 1 .8 mil- 
lion, tip 5.U9'r). glaiiologv ($1.9) mill ion. up 
18.89? ). iK'eanograpfiy ijl.t) million, up 1 
l!l.2'i’). und inhumation and udvismy setv- 

ievs ($700, mit). up 7.797). ()|ieiaiiims support 
for tlu* U.S. Anlaiclit.J'rogram will im veave 
12. 9 r .? to S IIM. 1 million. 

Engntmiiig .] • 

Within the l )i ret to rate lur Engineering, the 
Division ul Civil and t.nv irotuiieivtal Engi- 
neering is slated to receive $39.8 million , a , 
17.79? luHiSt. Within i.lie division, requested is 
$4.0 million (up 17.5)9? 1 for geou-chuical engi- 
neering. $4.7 milliun (up 34.3'?.) for smu lur- 
id mechanics, $4.3 million (up '13.(19?) lor hy- 
draulics. hydrology, ami water resources eu- 
Mews (run), lit) p. 511) 
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News r i rum /*;» 

giurcriiig. millii hi (up 15 . 2 'i ) for 
«*ii* in ffiiiiMif.il .nul h.iii'i rffr.tfrcv f f r c-eri f iff. 
Si! -I milium (tip 20 '.' i fm coiistiiH lion cngi- 
■iccainti ■m*l ImiMing icvc.inh. .mrl .iliimsi 
5 UH mi liii hi (up 13 . Pi ) |m raid uptake li.iz- 
.ml niKii^.n t* *ii 

NASA: Mars and Space 
Station 

All In H i u; li (lie pinpi isf'il f in ii| P.IH/i huilgct 
foi (In- N'.itmii.il Ai'rnii.iiilKH ami Sj cue Ad- 
iniiiMiT.il inn (N'AMl. (Dialing S 749 I.I irtil- 
I n 1 11. shows jiiM under a -l[' mi riMsc over hs- 
* ^1 I'.w I. the Inn I k«*i iiu link's lim e in.ijur 
Hi- w ini 1 r.il is i s. Musi |i mills u mad of ilu-se is 
.1 pi'iiii.iiii'nilv 1 11. in ui'il \jure M .iiitiii, lor 
(s/iiih 8/ iH iiulfioii is requested (see story 
this i«iit'|. 

Anm her umi.mre. a \|,ns inissioii (ailed 
lilt 1 Mils ( vi'iisi ii'iu c/( •fuii.il i ij(v Oi biter 

would In* ‘l In- In si uf ,i ni'vi series ul 
M'i.iinely Imv-iusl pl.nicl.111 uhscivers dc- 
‘■K ui'il In invisiin.iii.' sj hi ilit (|iK'slinus in 
pl.mrl.iik si iunr" iii<siidni{{ in N.\SA 
Ail 1 it in isli.it 1 >1 faints \|. \|C.(() 11.1s 

p.111 id tile (•in- pingMiii lor pl.nii't.iiv i-xpln- 
i.nii»i 1 t'u mu in 'iiili'il In il iu Si ilar System Kx- 
plni.ilion (•■ III mull I- id die \ ASA .Vilnius 
C'liimil i/'iis. Mas 21 . |HS:«. p. 380 , anil Fcii- 
iimiv 15 . 1 p i»i> 'I he lii 111 K requested 
in tin- liM.il |Wi Inn l>fi-i (Slii millii m — lviiliiii 
llir 1 1l.11i1i.il s i‘s]ilik). iiu in s.ili'nm y) so Mild be- 
ytin lii* ill-sign and ilcsi-lnpuieiii ■■! 1 lie mhii- 
I I .mil Us illinium Ills, Ii-.iilmg In .1 l 1 1*1(1 

I. 11 in* Is \lt«t (I mil me.isiiir ihe ^cnliiqc, ami 
tlnn.iiii fiidiiiKiii u| Mais 

Di si Inpirti ill nt I lie I ppei Aiiiinsplieii* 

Kesean li S ill Hill ( l ARM mil beg hsi.il 

I'lxl I MIS will pl.iii' i nil ■ c.ii ||| ni Ini mill li- 
nn nts lli.it will rli.it, lr j 1 ■ 1 1 11 Ji 1 r I ic Jisiii 1 , glnli 
■•I iiH.i'HHiiniii id die st 1. 11. mil hi in hi- 
ll] ad*- 

Sfhitr Hli’ht 

lan:i »l 11I the Inn 1 NASA budget , alrgn. 
in s i« Span- Hit'll' < ■ iiitinl. and Dai a Cnin- 
linitiii .uimts. I'lmh. well pm|K ui'il 1 1 n id 1 11 n 
i>'MI|iik $ (Mill l iiiilh'in. n jni Miiis ahiiMsl 

II. lll <il 1(11 .lg< III l s IiII.Iin I I Ills 1 .11 1 ■J'lil s lll- 
l Ill'll v S|,.|. !• sill, till pi 1 II III' ,1.1,1, O] II ',.11 Hills, 
and Ii.m Fmg and il.n.i .11 *jii ■• iTinri Xcv l.irg- 

t »t i* it -i an 1, and .<i'i ■•]* ■j*ri l , r n |>5J pm | Ml j|. 

If ■111. li'll'U'id ►>; ti s..-.fn |i and pr ni> 1 .mi 

iii.imgi Miini til t.»| 11 , ,,iwiu, - 

lion id t.n iiu ■■ s 1 S In, 1 n mdli'Ui) 

Span H14I11. t ■iiuii'l .mil D.11.1 1 iitiimiiiii- 

■ tlmiis Is a lien « all |iii| | n j.ii sriiiiiii; ail lll- 

niii.ll I. on;. ■ 1 1,. Mil.. 1 1 rh, a^.jus J'l.ms |.,, 
hsi.il pix 1 iiu Imli' || sj,.!,,- duitili' lam a his. 

I,w ' mi nml .mil 1 1 mil span l.d, in, sin .||s. 
laiiii.h.d (In- '*• mill .nul dun! has kiln; and 

Ihi.i Krl.it s.iirliiii s 1 I IIKSM. , mnph ii 

J 1 '*' 'I It. 11 i.iih 1 Ik r \pi , ii'il 1I1- 

Im iv m 1 dii' Imirili mi liji, , iAiIjiiiis) in |) r . 
niii»'ii I"'L .11 u( >• •run, 1, cd l,.iiih».»ridcn|. 
ojnii.-nt I"i r|n I S-li ili.ii, Inliunl Viielliii- 
Sksti ,n. Sj,,-, ill. alls. Inn, hill* |oi ,jm*c vhilltlc 
pTi'dii.n.ii, and "p'-r.tlMiial 1 aj, iliilm ill r ms 
111 . tn Si M» i.i, rnillii.il. Mink' ijmi e itans- 
pMi'.in .n ••{•ti.tiiMnsrli-i hii'.s 7 X', 1,, 5 1 1 1*1 ii 
Imllimi Siippon fill vp.nc i,. t ,k„ u .; lll ,| data 

|s »’• million. 

I»s -pin Ilf i-xirimu plan,. |..i.,| funding lor 
ihn*au<"„ dm-.ssa * »i\ decrease Imm f, s . 

• at 1. rtdhuini: ,1 iiialiir.iti"M nj iiu- s| M n- 
rli 1 pH'^t.un 

Rfu.iuh ami 

a* t is nies la!l uii.li r NASA’s r.sr.ircl, 
and di.vl"]ii,i* l ,i 1 aii'sjso'v Hi 1|, s- h 

spasi;..,, 4[I , ,|„ .di,,, iir(;i i wir|| 

51 I 1 liujl|. <ii. an ilti 1 , ,| op.ie; ,0, 

I he ii.'.s s,. ,*.- .1 id"!, mmlit H' f $\r a t .“nj.,,, 

«M t.Ml Pl-s,. Millie 111 sp.H 

i.ipi 'tins ili'si'li'piiK,,, |s I'nd^-inl |,ir 
5 ,1 , 1 l " ,ll . l ■ ,,, 'tniiikiny IrMmol- 

' »>«■ I nin led .,1 Sd -» m ,|. 1 

h. .r. ...|. s span- ' 

,i ; , ;'^ 1 ...iihn.. 

. «l-' V MJ ; | ,l,,,,, - , ^»''U'.ud.la| ; ,.,e. 1 .i,si. 

""" ,l ’ 1 tip 1,1 si l mill,",, 

Phyiiciand Aslrumnns 

Il.. sp.,.i ,<|,,m- 4m j i1lhfc|tli 

mruiT, Ld.i.dni mini, p, llK ,. lIIlv Mll . 

c'V- 1,1,1 ,,llll| ii , ni,i . isbmlip'Kd Im 

] - , v ‘ «'»■! hs. 

I I In !.■■ ^fs, 11, ■ H'.im's Skiilnu this 

pi.^iain ii.i'iM ^.1 1.. iMissi'rt, "per .1,1,1 

Iss!' *"p WJi’f loSItfl l on). 10 

..iliiiii 1 Kas i >lis, lk.i(s,,s « le s < |, 1 prm: III (up 

■ to 8l.il million i. mid in shiudc' 

*|"‘ • di p. is lo.nl di-H-lt.piiifni ami imssiiin 

I'.SIHVI mill 

, ,n ; 1,,T k all- « al. d In llir Mihnr- 

i. t’.xT n,p Ii! o.; tll 

f sptuii r drs, |,.p, llr|l , flI|l ,, j :i | ,, 3I|| |_ 
nom and is, ic sr. mil and analsiis inn :i.| W l«, 
* ,1h ’* ' l.irp-inl lor a sli K ln di- cimsi- 

11 ip hi lei, •Ks« hkpnu ill (sloiwri 
SnttH.iKM tr» imllimt, 

Pkanetorf t-nplariiiou 

I'laiH'iiii I'Hpl.. Mti.„,, iiu- m., nd ,, r „ur.im 
i'PplMiiiiniis. ,s | 1UI |.- 

' tT 7 " ' •" million, 

difom id S 4 . 3 A 'OiKhui <M( , M 


die Vrims Radar Mapper inisshiil, hi inging 
die inial for liseal I OS', to 302.5 million. The 
newly proposed Mars Clcoscicnce'/Cliinaiology 
'■ OrhilL-r is hn(lj>eiL’rl for 5lfi.(l million. Kcfiv 
imreases also are- slated (nr tlic Imcruiiiiunal 
Snlar Polar Mission (up iiU'.f (o $0 million) 
ami (o mission o|iei arimis and (lain analysis 
(up Kfi-Va in SfrK.H million). Ilccati.se ninth id 
(he foil in lai ion work is coiiiplcicd I 01 the ilc- 
vclnpiticiii of (lalileo. a tlcercase of to 
Soli. I million is proposed. Research add anal- 
ysis is slated Tot an N.-l'f. liii to million. 

Space Applicadons 

Spin' njjpJiL.it 111111 . the third component of 
the space Mimic .mil applications subanivity. 
would y>cl an overall IK. 2*1 Imost ■•> S3-H.I 
rnillimi. This program is divided into solid 
earth nltscr valium (down Ifi.ti'r 10 SliK.G mil- 
lion), cnviirtinneiital uhservations (up 
to $220.7 million), male rials pr messing in 
space ftlown 2..V{ t«, S'i.S.d million), commu- 
niiations (down 2.-P,f to S2t).t> million), and 
in!oim,nion systems (iij> K2'7 in $ll).2 mil- 
lion). 

Wnliin solid earth observations, funding 
lor the shill di'/sjiaii'lah payloads would grow 
Li.l'i toSlH.I million, ss-|iile geudvimmiis 
■mil reseat cli analysis would each increase 
G N'f I" S2IMI million and $lfi.ti million, re- 
speuively. Tlicie is no money in die NASA 
liudgt'i lor L.iihIs.ii-1 iwhieli, as die in-orhii 
I.,inilijl'l). is li.u idlnl !>v 1 he N'aiional Oican- 
ic ami Atiinispheiii Ailniinisiralion). 

Willi in environ menial observations, sup- 
poll lot the ii],|in .iiin«isjili<'ic lesenri h salel- 
lue inissioii tsoiild inoit' dun triple io Slitl.7 
itiillii hi I'Alemlril mission o|H.'ialiims is hud- 
gelid Ini million inji 7.7'» J. iinpei at- 
iiios|ilii'ii - 1 eie, 11 1 I 1 ,1 nr] iinalssi* would gel 
SiJI.d million (up x.H*;). a iiini,sji|ieric ihnam- 
ii s and t.nli.uion irseaiih and .inalvsis would 
get S’-’K.., million (tip iJ.li* ). humor [iioiesse's 
rt'searth ami ;mal\sis would get SIR.'I million 
(iiji l».li'« ). .nul s|».ice jilivsiis ii'seanh and 
> Utah us would ri'ieive Slli.7 millii u. (un- 
iliaugL-d hoinliM.il 1‘iM-h. Fimdiiig lor die 
^liiildi'.'sjMielali p.oln.irl ili-ielopiiieni would 
gum ’MVi ii, $7.s millii m. Addiiiom 10 die 
piHgi .1111 im hide l he si atli'i ntnt'lei (SI A mil- 
linn). the li'tlii'ied uielliie jMslnails (S.J.H mil- 

litujJ. .mil Miif,diui|friii,iM 1 eM. 11 . l 1 mid 

v,,,sr:?l himling Im die- emit i.nli.i- 

110,1 I.ihIk'-T expi'iiiiieiii (hKklhj iKMilv lulus 
10 SN.I niillioii. [’he o|ii'i,uiii,i,il s.iielliie im- 

j 11, is t'H win ui'il in the iiseal 

I'.tffi I'liilgii 1 U | u 111. 

Hie life .sciences prngi. 1111 . die loutdi 
lomjioiieiM <•! die- spate 1 si ii'iice ami .,p|>| k . 1 - 
ii"iis .uiisns. is liiiilgeted Im „ !f. | ii m ease 
to Sti.i. l mil) 

USGS Underscores Mapping 

funding I .11 (Ik I'.S. ( irologji ,,| Sin sei 
iLM.Sp |,r.i]H,M',| hu Iim ,d I'lttj loi.ds S;i'i|.g 
million (,i den ease „l ’.J.K*; Imm Iim.iI '[flm, 
(See lahlv 1 ! |mi ,1 !.iicjkrlown ,d m,ijnr 1 alt-. 
gorics). 1 1 igi 1 . 1 l i.iriiigi.,p|is. p 4 n die iu- 
li'mal ni.t|ij'ing jir<igi.nii. has heen allot alls I a 
5-. million inrivase. 1 he addiiinn.il Itimls 
will u.iliiiic digitizing ■>! Iisdrugrajtliv and 
tt .iiisiifkriiirioi, d. 11.1 |.. r the cmmirs at a scale 

"1 TI.K uill : ,i,| the Dlire.ui o| 

C emits pupare lor the l«i«Ul ee-nsus. 

Gtnfnirir ami Mineral Resources 

Within ihe geologic hazards subaclivitt 
vt 11 I 1111 ( *ii, logic a,,d Mi llera | Resources, none 
«d the programs are budgeted increases. The 
earthquake hazards reduction progiam 
would rcieise S3S.I million (d,.w n (i.'WJ). rc . 
sidling in a |i|*; reduction in eatthqunke 
imiinroriug networks and .i|q)n>xiniaiely a 
* Ttl . u, " ,, 1,1 ‘P'yhe prediction networks. 

I eii prujei is, 111 e.irilnpiake [Uetlklion studies 
and hu- held piojuis oil earthquake ixxen- 
li.il hi l.;ilih,i iim would he discoiiiiniiec). The 
soli. Uin hazards program would gel Sfl.f, ntil- 
,IJl ! anil the ground lailuic 

•J" 1 , "! l ' ,r,ll, iou ha/auls prngratn would get 
« 1 ttwllum (same as Iiseal HUM). 


The land resource surveys subactiviiy, 
with a total proposed budget of $21.1-0 million 
for fiscal 1985, includes the geomagnetism 
program (down */.(<? to $2 million), (he cli- 
mate changes program (halved m $0.5 mil- 
lion), and die geologic ft timework program 
(up 24. ]% in 517.5 million). These mis 
would mean delaying final magnetic chart 
product ii.m Tor about 1 seat, eliminating two 
research projects m develop new uiaihemaii- 
cal models, and ici initialing investigations as- 
sessing the link between climaie change and 
variations in the earth's magnetic field. The 
geologic framework progiam incorporates 
die reacioi hazards program dial had prev i- 
ously been included in die geologic hazards 
suhuciiviiy and includes a Si million initiative 
for cooperative fcderal/siate geologic and 
geophysical mapping. 

The mineral resource surveys stibactii ity 
shows a 51.4 million increase to $4(5.3 million. 
.Slated for the largest percentage increase is 
development of assessment techniques, up 
•1-1 f -r to 312.8 million. Also allocated funding 
growth are the Alaska program (up 1.15 to 
S9.5 million), the coterminous states program 
(up 3.55 to S5.9 million), the wilderness pro- 
gram (up 2.45 to S8.f> million), and the stra- 
tegic and critical minerals program (up 3.35 
in $9.5 million). Increases for die cotermi- 
nous Mates and the iriiical minerals programs 
were for pay cost increases. 

Energy geologic surveys would show a net 
decline or 1 3.1,* 7. to S2ti.O million. Some of 
die iiuuicy (mm the coal investigations pro- 
gram and the on shore oil and gas investiga- 
tions program has been moved into a new 
piugtiiiu called "evolution of sedimentary ba- 
sin*." which has heen budgeted for J4.7 mil- 
lion in die Iiseal l!Mf» budget request. Coal 
invest iguliDii.s would get $7.4 million and on- 
shore ml and gas investigations would receive 
$4.7 million. Oil slule investigations would 
glow ‘JiKJ to StitHi.Oim. Decreases are pro- 
|,osed lor uraniiim/thorium investigaiions 
(ilowu 19.35 loS3.3 million) and for the 
geothermal jungraiii (down 255 to $5.4 mil- 
lion). Mis|)i'iidiug studies «>r shallovvci . high- 
teiiipL'iaturc livdimliernial resources. The 
wo] Id energy |>rogiam has heen eliminaied. 

I he fifth mi I, activity, offshore geologic 
surveys, would gel a '2.75 imrease to SI 9. 1 

million. A pan of the wo 1 k would 

lo,iis„i, assessing the minei.il and cucigy re- 
stniicex in die 2(Ki-milc Lxilusivc Lcontuuii 
Zone. 

W tiler Resource j 

Willtin die National Water Data System: 
Federal Program Mikiclivilv, a S0(N|,(1 (h> in- 
uease has been alloiatcd lo die data collec- 
tion and .Ill'll) sis program, biingjng u.s Imd- 
gei up 10 S I (5.9 million in the next fiscal year. 

Other iiu re.iscs wid tin die subactiviiy liavc 
been apponioneil <0 die iinjjrovetl instiu- 
iiieniaiion progiam (up :V; to $2.1 million), 
dte w.nct lesoimes assessmem prugratn (up 

' ,u $h4 million), the toxic substances 
program (lot tucrlv called die toxic wusie- 
grouiul water con lamination program ) (up 
'■lillHMH, the acid rain program 
(up U,/ ( 7 to S3. 2 million), the cnvirunincmal 
affairs |.rugiym (up 1 4.35 to $800,000), and 
the contdinaiiun oi national water data acti vi- 
nes program (up 11.15 to $1.0 million to 
cover pav cost increases). 

Decreases in the subactiviiy arc slated for 
the national water data exchange program 
(down 23.15 to S1.0 million) (resulting in a 
105 reduction in capability to respond to in- 
quiries). die regional aquifer systems analysis 
program (down 3.35 10 $14.6 million), the 
core program of hydrology research (an 8.55 
drop to Sfi.5 million;, and supporting services 
(a twcKhirds cut 10 S 1 . 1 million). The budget 
dits year keeps the water resources scientific 
Hllormaiion center at S9U0.0QU and again al- 
locates no money to the Hood hazard analysis 
prugratn. ’ 

Within the National Water Data System; 
Federal/Slate Cooneradve Program, the data 
collcittwn and analysis program would get a 
l i « boost to S42.7 million to cover pay cost 
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116.0 
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90.1 
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9.0 
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14.9 

16.5 

15.4 


390.5 

405.9 
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+ 2.(1 
-33.6 
-1 90.0 
-8.7 
+ 0.3 
+27.9 
- 0.6 
-3.8 


1U M and up 182% from FV 


Budget Hearings 

The lent ai in* schedule lor 1 nngrcssiuiud 
lic.i rings on ihe Reagan budget icqucst 
lot Iiseal 1985 is lisleil below. Dales and 
times should lie veiihed with liictoinmii- 
tce or sulunnimiiiec holding the Itearing; 
all olticcs on Cajiiiol Mill nuiy lie leached 
by telephoning 202-224-312 1 . 

February 22: National Science Founda- 
tion (NSK), by the .Srieiue. Technology, 
and SjKite Subcommittee ol theSeiuiic 
Oniiineice, Science, and Transpuriaiion 
(j mil 1 1 idee. Senate Russell OHiie Uuilil- 
ing, Room SU-253, 9:30 A.M. 

February 22: National Aeronautics and 
Space Administration (NASA) (space 
transportation systems), hy ihe Snuie Sci- 
ence anti Apjilicatioiis Subcommittee of 
the House Sciemc and Technology Com- 
mittee. Ravi m ru Mouse Oilice Ihiiidiug 
Room 2325, I 

February 23; U.S. Geological Survey, 
by the Interior and Related Agencies Sub- 
committee of the I louse Appropriations 
Committee. Rayburn Mouse Ofhcc Build- 
ing, Room IJ308, III A.M. 

February 23: NSF, by the Science. 
Technology, and Spaic Su lx:* until it tee of 
l lie Senate Com me tie, Science, ami 
Tniiis|x»naiioii Commit tee. Senate Russell 
Office Building, Room SR-253. 9 A.M. 

February 28: NASzk, hi tlic Siience. 
Technology, and Space Sulicoinmilicc of 
die Senate Commerce, Science, and 
Transportation Cuminiiice. Senate Russell 
Olficc Building, Room SR-253, 9:30 A.M. 

February 28: NSF, l»v the Science Re- 
search and Technology Sulkominiiice of 
the House Science and Tecimologv Com- 
miliee. Ravbuni Mouse Ollicc Building, 
Room 2318. 2 l».M. 

February 29: NASA (space tracking and 
data s\ stems and tecimologv uiiliz.uinu), 
bv the S|)acc Science and A pplic.it ions 
Subcommittee ut 1 lie Mouse Science and 
T ethnology Suhiommiiicc Ravlmtii 
House Olltre Building. Room 2325. I 
P.M. 

February 29: NSF fn tlic Srieiue Re- 
search and Teclmologx Suljcoimiiiitee ol 
the I louse St lent e and Tecimologv I !om- 
miuee. Railniiu Mouse OHiie Building. 
Room 2325. 9:30 A.M. 

March I: NASA, l»\ the Si iciiic. Ifli- 
nologv, and Space SuIki >11111 lit tec of ihe 
Seiute t a ,11 1 merer, Scieme. and ll.lll. spot- 

( j u ill 11 it lee. Senate Russell Olhic 

Building. Room SK-253. 9 A.M. 

March 1: NASA (const rut lion o| lacili- 
ties and icseatch and progiam mauage- 
mcm), l,v tlie Spate Science and Applica- 
tions .SiifK'Minniiiee of ihe Mouse Siience 
.mil Tec I molt. gy Commit tec. Raylniiu 
I louse Ollicc Building, Room 2323. 10 
A.M. 

March 8: NASA, hy die S« ieuce. Tccli- 
nulogy, and Spin e Subcomiuiiice ol ihe 
Senate l i. mi melee. Science, and I'ranspor- 
larion (Join mil ice. Senate Russell < Hlice 
Building. Rih.iii SR-253. 9 A.M. 

March 13i Markup ol the authorization 
Ini tlie NASA budget bv the Sjtacc Sci- 
ence and Applications Sul icon in lit lee of 
the I louse Science and 1 echnology Com- 
miliee, Rayburn Mouse Office Building. 
Room 2323, 9:30 A.M. 

March 29: NASA, hy the lllU)-lndc- 
pendem Agencies Stibium millet' of the 
Senate Ap[m,|)riaiions Cmnmiucc. Senate 
Dirkson Building, Room SD-124, 10 
A.M . — BTR 


increases, while funding for the water use 
program would drop by nearly 25% to $3.0 
million. The coal hydrology program lias 
been allocated $ 4.4 million, a 37.5% increase. 

In the energy hydrology subactiviiy, the 
nuclear energ) hydrulugy program would re- 
ceive S7.6 million (up 5.6%) and the oil siiale 
hydrology program would receive the snn;e 
binding as in fiscal 1984. $300,000. The coal 
hydrology program ihat had been contained 
m this subactiviiy has been consolidated with 
die coal hydrology program in the federal/ 
state cooperative program. 

The Water Resources Research Institute 
has been eliminated from the Water Re- 
sources Investigations activity. 

NO A A Budget Declines 

T he total budget appropriation request for 
the National Oceanic and Atmospheric Ad- 
ministration (NOAA) Is $899.3 million, a de- 
crease of S94.2 million from the fiscal ID84 
appropriation or 5993.3 million. The budget 
includes proposals for users of NOAA's serv- 
ices to pick up a greater share of the costs, 
lor the continued funding of the Next Gen- 
eration Weather Radar (NEXRAD) and the 
modernization of tlie National Weather Ser- 
vice, and for the procurement and operation 
of two geostationary and one polar-orbiting 
meteorological satellites. The budget request 
^ l, * ,5 i s n 9^ program requirement of - ■ 

J 1 .0 1 7.8 million, which wqutd be ofTset by 
various transfers, adjustments, and revenues 
trmn sendee charges that total $1 18.5 niillioii. 

The lion's sharp r.r A'r inn i.millrl * 
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tt-om sef vice charges that total $1 18.5 niillioii- 
The lion's share or NOAA’s binding would 
«^D^°^ en,l ' ons ' R ^ s ® arc, ii and Facilities 
( UK F), la, 8 eie d to receive $92 1 .3 million, • 
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$93.3 million less than npprojuiated fm fiscal 
1984. Many *»f the ruts prn)»csed fur (JRI 
had I >et:n requested fur fiscal 1984. Inn were 
subsequently restored hy ( j ingress. ORF is 
ilividcd into hve activiiics: ocean and coastal 
programs, marine fishciy resource programs, 
atmospheric programs, satellite and eiivirmi- 
nicnial data and information services, and 
program support. 

Atmos/iltcres anti Satellites 

Atmospheric Programs 

Better than ime-thiid <■! OKF's hinds 
would go to the atmospheric programs activi- 
ty. The hud get request of S35H.2 million 
(down 2.1Vr from fistal 19841 is split between 
public warning and forecasting services 
($31 1.0 million, vii iii.illy mu hanged from FV 
1984) and aniiosphei ic and hydrologic re- 
search ($47.2 million, down St'. 1 million). 
Among the ptopusals included in the de- 
creases lor jHihlic winning ami (urcc.isiing 
services arc closing the southern region Ik, id- 
quaiicrs. eliminating regional hydiulugisis of- 
fices. reducing nail at eight weather sciviic 
forecast oil ices, and ret luring night staffs at 
those offices. The decreases slated l or . 111110 - 
s|>licric and hydrologic reseat ill include re- 
ducing funding lo the Prototype Regional 
Obsci various and Forerasi Scivice (I’ROFSl 
(ft*. A[>ril 13, 1982. ji. 233). in Naiiotul 
Weather Service ii-se.irch anti developmem. 
in acid rain rrscyich. and die eliii)iii.iti/>ii of 
lese.urh and some services at the Snlar Fnvi- 
iiinmeiual l-aboratoi v. 

Satellites and Environmental Data and In- 
formation Services 

I he second latgc-M ol OIU s live anisines. 
Siitelliie and Knvitonmeni.il Data and lnh>r- 
maliim Services, is budgeted lot $271.7 mil- 


lion in list al 1985. an tin tease of 522.3 uiil- 
lion. ! lie hugest boost— 2.V7— widiiu this ,u- 
liviiv Would g«» to the satellite services 
Miluciiyil). The $84.9 million allocated mm Id 
aljitw NOAA t>i asst title tespunsiliiliiv for ihe 
(•ilimnc ( ;reek. Alaska, data -uquisiiioii sta- 
tion now npcr.iiLfl |,v NASA would tiiud 

operaiioii |n rx cssilig of solai liai kst alter ul- 
ttaviolei data and fin 1 mni iimi stsiun ile- 
licieniii's in tlie pillar gioinu.l system. In ad- 
dition. the geostationary satellite's lnupi ia- 
iiirc ami miiisinic sounding 1 jjjuliiliiy would 
he cnnvetied (mm a icsc.ihIi pioioiype to an 
operation system by upgrading the gmiiiitl 
system. 

Satellite systems, the Digest subauiviiv. is 
slated I'm a |.P„' hike in $|ii4.2 million, 
wliicli would allow the procurement o| a 
s|Mccci-ah .md associated launch set vices to 
ctinrimie in cnveil to a otic polai satellite 
system. Funding lor the last Mibaciisiis. data 
and iniurmalii'ii services, would show a l. l'i 
drop in $22.ii millinii. 

Ocean and ( junta! Pro^mm 

Ncm luigcM ol ORF's auiviiies, tailed 
ocean and coastal pnigranis, aliocatctl SIMM 
million (a drop ul better than 2V«" 1 . is it sell 
divided into six lalegories: nonliving ntaiinc 
rcsouries (cut 1>v neatly itsn-thiids to $1.3 
million >. lueaii wseaiLh (cut hy oue-tliiiil to 
Si 8 . 1 ) million), email sertkes tdown 29.ti*i to 
SI9.I million). -$i ■a t . 1.1111 tome again |nn- 
posed (or elimmationi. iiM|i|iiug. c liaiiing. 
and geodesy prugi.uns Islan d to im lease tiy 
25' i lo Sti2.2 million), and /one man- 

agement. ivliitlt in die jtasi Cmigiess has hud- 
geieil sepal. ililv (slated t< ■ u teise $5.6 mil- 
lion). 

Within nonliving marine resources, tin 
budget request piopuscs to eliminate tin' J*n- 
Ivineiallii siil lule pi'igi.iin anil die mean 
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Cover. Water flow paths in geuthcrmal 
energy reservoirs are often dominated hy 
fractures, whether natural or hydraulically 
induced, as is the case in the Los Alamos 
Hot Dry Rock project. The extracted wa- 
ter must be disposed or after its energy is 
removed for beneficial purposes, and of- 
ten the best recourse is to reinject die 
cooled water back into tlie same fractures 
from which it was extracted. In that case 
the objective is to avoid too early an arriv- 
al of the colii recharge at the extraction 
well and at the same time avoid the ex- 
pense of piping the recharge great dis- 
tances away. An attractive alternative in 
the case of vertical or steeply dipping frac- 
ture* is to attain adequate separation by 
using gravity and the density difference 
between the told recharge and hot dilu- 
ent. For a given geometry the effective- 
ness of gravity .separation improves as the 
ratio of die Grashof and Rey nolds num- 
bers increases: Increasing tlic yvaLcr densi- 
ty difference or the fracture permeability 
enhances separation, but increasing the 
recharge rate diminishes it. 

The apparatus in tlic photos represents 
a vertical fracture viewed from the side. 
The upper clear plastic tube provides the 
hot yvaier outlet; the tube below is used 
for recharge; and die recirculated water is 
cooled in a peripheral heat exchanger, not 
shown. The water is confined lietween a 
transparent, Plexiglas sheet (in from] and 
an electrically-heated back surface. The 
metal framework attached to the Plexiglas 
sheet allmvs accurate and uniform selling 
of the distance between the confining sur- 
faces, thus controlling the fracture perme- 
ability. 

Streamlines are observed through the 
use of two methods. In the first method, 
using the technique oF D. J. Baker (Journal 
of Fluid Merkanks, 26, 573-575, 1966), 
fine phuinuni wires were immersed in the 
water (which is actually a dilute solution of 
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thymol blue tthymnlsulplmncphilwlein) ti- 
trated to the end |M»int). When the wires 
are electrically charged, the current flow 
and resulting pH change cause the miIii- 
tion passing over the wires to turn blue. 
Continued application of voltage on mam’ 
such wires distributed throughout the 
fracture reveals the steady state streamline 
patterns. In the second method, a previ- 
ously prepared volume of blue solution is 
injected into the recharge just before en- 
try into the fracture. One then observes 
the t ini e-tlcve lop incut of the fluid motion; 
this method is analogous in the tracer 
technique used in actual reservoirs. 

In (fl) the density difference is zero and 
the tightly bunched streamline patient re- 
vealed liy the charged-wire technique il- 
lustrates How “.short circuiting, which re- 
sults in rapid reduction of ellhicm. tem- 
perature. At a moderate (Iruslmf/ 
Reynolds number ratio, 2. the l rarer lei li- 
nique reveals the Ilnur pattern in (6). ill 
which a substantial Inutiou of ihe re- 
charge first Hows downward, thus delay- 
ing theimal degradation ol the diluent. 
For a very large Grashnf/Reynolds num- 
ber ratio, 40, tlic pallet ns in (r) ami (//) re- 
sult. Using the tracer technique, (c) shows 
the formation ol a descending jet. 1 lie 
charged wires depict, in (rfl. tlic water 
motion after the jet encounters I lie Irut- 
ture bottom, tut us, and then Hows to the 
extraction tube; thermal degradimiiii is 
delayed lor the maximum possible iluid- 
lion. The oscillatory appearance of the de- 
scending jet in (r) is due to the Kelvm- 
Helnihnliz shear instability- Another, 
more familiar example is the formMK.it of 
water svaves from the wind. (Photos cour- 
tesy of investigators Hugh Murphy. Scott 
Faas (now at Santlia Nationnl Labora- 
lories, Livermore, Calif.), and 1 aid Nab- 
holz (now at SEDCO. Inc.. Dallas Tex ). 
Los Alamos National Laboratory, bis Ala- 
mos, NM 87545.) 


llimn.il energy tin tycisiuii jinigraiti. C An s m 
tlie ocean research viihailiiili iiicliizle- leizui- 
Hilling ihr I'tttli'i SL-si Kc'sciinli I'mgrain ami 
Mu inking lilt' ( IAMS/I < Ki.\ jiinjril. Alsu 
|U'i|i,,sL-d is tin- ■ filling ul the (ircal l.akcs 
tiiviniinnciii.it Rcsi-,uih I ulnn.iiiiry 
(f.l F.RI.r. tin' final I US -4 budget n -quest .iKn 
|ini|i«isl'd Id 1 Imt' iliv l.lliDl.ilinv May 
17 . 1983 . ji. 178 ). inn Congress ic slow'd it. 

1 111 icasi-s fm ihe ocean xen iccs niiIs-u ii\ ii > 
ate piDpDscd to tt»vi'i the uni ol ptoihuing 
title- and < iitn'iit |iiililic.iiiiiiis; tcici|its 1 1 «»i n 
rlutgcs lor this service \i ill lie rlcpnsited in 
the Inlet ,il 1 1 l-.isii t v. Dcitt.isrs are |nu]inseil 
fur, jiitotig iitlivis. the • in iil.inu v jitogr.iiM. 
the 111.11 int* lit hi 1 nl.ii \ suivi'V jitngram. tlic 
Ciifs.ipcake B.iv stiidv. and the Ij.uIii iiii-irii 
sw.nli sin \cy system project. Mie fiscal 1985 
budget ptnpnsi's id u-rri ut tali' die Sea (,rjni 
I’riigrain: Congress has icstmcd tlie jungi.iui 
vi ei v year. 

Althxiigli tin: piDgr.im level will remain die 
value I or die mapping, charting, anti geodesy 
yulrai liviiv. tlfiii'.tses .nr junjirrsed in aeiii- 
11.11K i« al 1 hart sei vices .mil 11.1u1kalvl1.iTi >c 1 1 • 
iiex. Diii-ci iuiiding ul ii'chiii, al sLi|qnm id 
vl.ilc get 11 lew jn'ogi .mis non Id he icdmcd 
ami a sl.ili-spi'i iht gemlt-lii smyey |iiogiiiiii 
\1011M lie elii 11 in. ileil. I In- pievideni's In id get 
lequeMs that 1u11ii1.il ami .irimmtlliiiil « Il.ii i 
prices he iiu teased to in„ie .iicinately relleil 
theii lull nuikt'i value. 

Coastal zone management (C/M) fi.is been 
tin hull'd in ■■< can .mil 1 >>,i\|ul pi »gi .miv with 
a jiiiqinv.il in iiImvc nul l hr l./M stale grants 
pingl.nu. «> elii niti .in- 1 lit- si.rii-s' .isMsI.oiie 
I'logl.llii, -uni in 1 1'riiu e die eslil.il int- v.uuiu- 
■11 v jiiogMin 

Mamie /'/y/ii'iy cjf /'zugw/wr Snfijtorl 

I lie ituirine fishery rcscniree |in>gi .uns. 
tlie Inin ill .11 lit its 11 11 hm ( )KI . tv Itinlgcii'd 
Im a 35 Vi mi In $ 92 . 1 ' tnilli,, 11. 1 lii*. 111- 
1 In, lev $ 59.1 millii, n 1 ■ I, ,\vn $ 12.7 nullum] Im 
in I* ■! 111.1i i< ,11 1 ulli'i mm and .in.ilwis. $ 29 . | 

III ill toil 1 1 h >ii n $ 21 . 1 llillll* 1 1 t«,i 1 ■itisi'i v.ili, 11 1 
■uni 111.111.1g, -mi nt djh'i atnuiv. ami M.l mil- 
lion liltiwn ^ 1 7.2 linlli, m 1 hu stale .md Indus 

■ IS JIIDgl.llllV 


Gravity Theory 
Test Planned 

Ihe \aii"ii.il Vi'M'ii.niiii s ami $|'.ni'.\d- 
ininisii.iiii'ti i\A$.\i has ,l,-» tiled n, pi<„ l ed 
mil: i«iie 1 , 1 die mi* si supliisii, .Kril aitciiij'ls 
yel Id I cm fiiiMi'in's gi.iiiiaiiiui.il 1 1imiv I lie 

j,i..| I 1 . 1 . dii* i a i > ,1 >■ B iii.n uiiu iind 

>J Ml IS t.ltl pIDgl.llll lias |||'I 'll III' liulul 111 die 
.igi'IM y s FiM.ilVe.il 19X*| III II Igt't 1 equi'vl I, nt 
(■nil iillei lotivnlei.iUi- iu-ilepih evalii.iln>ii. 

I mill sc if lit iiu -Hid hliiiiui.il. Budgeted at $ 1.8 
million hu viudv in Usui ye.n 19 S|. 11 lus 
liccii piirjiusccl .11 $ 3—5 millii, 11 111 lisi.il veal 
1985 under die I’lnsiis ami Am mn, ,1111 Re- 
search and Analvsis fee lion u| NASA’s )ni«l- 
gct. 

The idea ol lirniilv I'rolje B is t<i lest die 
general 1 henry uf icLithilv fiv exaiiiniing in 
line ileiail changes nt tlic piviisimi |i.iranic- 
ier.s oi an c.irlli or biting gy rose ope (.Smure. 
223, 39. l'.w-l). The gyrmcope will be a cryn- 
gcnkallv tnulcd. highly sensitive insii unient 
ipecilic.illv designed fnr die ineasiiremcnis. 
The engineering concepts have heen under 
development fin deludes, and .ilihimgh the 
effects being snug lit are subtle, lire experi- 
ment is considered tu lie within tlic realm of 
feasibility . 

As wiili almost nil experiments designer) nr 
test general relativity theory. Gravity Probe B 
has the appeal of making a utbsiuniial contri- 
bution id basic physics as well its 10 asirophy s- 
ics and geuphvsies. Al the same time, such a 
contribution carries tlie stigma of being basic 
and difficult to obtain and thus a bit lar out 
oi the main sircjm ul space st icnce projects. 

NASA let tlie scientific iniuminiiiv decide 
on this project ill the sense that a great dem- 
onstration of support front a broad wrior uf 
scientists imild he jit si 1lir.1i inn for new fund- 
ing. Othcmise. Lii.iviiv Probe B would have 
to compete wiili miter pl.mned pro juts lor a 
place ill the existing budget request. “Diqniiy . 
adntinisii.itor Hans Mark lias Minpty tin cal- 
med to ili-feit 1 ii liom the agetti v*s Imdgei. It 
is an imusual le< lmiqite to say the least, hut 
c'llcilive: the- space srieiue lommunilv is 
ohliging him with pioicMs. letteis, mill out- 
rage'll statements ol Mip|HM't lor the mission." 
according in Santee. 

This ''iHin.ige" tesulied in strung endorse- 
ment by the Sjiaic Scictue Board and I10111 
many powerful Mippmnrs within the scien- 
tific (.(immunity. Assuming the the budgets 
are appinvcil. (jrasiiv I'miie II will ll> in the 
carlv I 99 DV — I* MU 


Active Faulting 
Near Taupo 

The only cunlirmed luult displaiemcni in 
Nesv Zealand since that accoinpanying the 
1968 fnangahtia F.anltipiake was observed on 
June 23 and 24, 1983, -1 kin west of Taupo in 
tlie Taujxi .Volcanic Zone, central North Is- 
land (Figure 1). Normal tlisphicr nicnl ol-. 
currcil on the late (Juaternary Kaiajxi fault, 


OKI 's l;tsl arlivitv. program support, has 
been itlhuiiivti $92.8 miJJifzzi. n cuieit 17.2**’ 
Jrom Its, .it I9SI. ProjKivi'd det leases include 
eliuiiuaiing die National Adi ism v (.«imniiltec 
•m Oi cans ,ind Atmosphere (NADOAj, re- 
ihuing genei.il .iduiitiiMiaiioti, de.it rivaling 
the lisherirs reveal 1 fi Hrer, reiliu ing days al 
sea. laving lip ul die .Surer,,,' and l lit- t'riirt. 
leihi'ing 1 11 a in let tain e on built those sliijis 
and mi I ‘ter wm. and closing die viuilicust 
iiiai i 1 ic mi ppm I l,n ililv . — UlU 

Space Station 
Proposed 

In his Si, ill- ol the l.iiion address on |.iim- 
in v 25 , 1 ‘revifleiil Kon.ild Reagan .iiiiiimiu cil 
1l1.1i he w .is diiciiihg ihe N.niun.il Acmoii.ik- 
litsaud Spin ■■ Ailiuiuivir.ilioii I NASA) tu "de- 
velop .1 pet 1n.111c.-nt I v iii.iuued sji.ite M.iiinu. 
iind to 1 in it wit hill .1 dnailr" 

Incliiiled in die NASA luulgei |n'u|i<,sal 
vent in t !<» 1 ig 1 i-ss die liilliiuiiig week was $1*11 
liiillit m Im the stilt ii it 1. [bis is die hiM re- 
quest >>| mam: expem-d vwis will mt.il 
ruuglilv $8 liillii >1 1 by die e.nK l'l'.Hl’s 

As iiiiii'iilli loiiligiunl. the space station 
will he l.iiiiu lied and leudrii f,v die space 
vliiillle and |unvidc living .md working spate 
l<u .iiiew uf h-K people. Snuie luc lfiing. 
imjiiessiiiized pl.idiii no wuuld i.uiv siiisitiie 
iiisminn iusili.il , mil, I mu linn lion with tin 
11ui111.il {Dviluigv nl m.it iiini tii,,dii]cv. N l.SA, 
whii Ii Ii.is lu-eii lobbying tin .1 sji.11 ,- Main <n 
Im si-ii i.il v r.ii s. I1.1v itiviird in 1 ft ii.ition.il 
pa 1 ii. ijv.reii hi. 

N.|| t-vriycnie .ign i s Ih.il .1 sp.m vi.iiimi 

in mid. in (In- winds l l u *nl, iii Rr.ig.iii. 

"pci nut 1 1 it.iiLT 1 111 1 li-.ipv iu 0111 ie vi ,11 < b in w 1 
r*lu ■ *. i ' ■ tin mil lii .ili"iiv. and m mei.il> .mil lilt - 
saving liirdiiilK s \» bi, Ii 1 an be ni.iiiul.n 1111 ul 
tuily in sp.it l- " A n-poii issiii-i | ).\ iiu- \,ni>>ii- 
. il Rescan Ii < mill, il s Sp.m Siicti" t lfi'.inl .*> 
veiO'd that then - Is u>. mil ihiIii nicil t<u «u, Ii 
all emliMVoi Im at 1 ,-asi Jdc.idi'v 1 11 .idi li- 
cit >■ 1 . solin' res, .10 lu'i s mil iv iii.n die pu>- 
gi.1111 willibli.nl tioili I inn Is ,n id au> nil, >ii 
Imm odici |n ,,gi ains 


pievnuiv|\ ,i< 1 iv >' 111 | 92 'J. wlii'ii .iim,* »i I iii >4 
1iDim.1l I .mb displ.i, etui in w.is 1 -I 1 \ . 1 1 
|lt',i>'L't . | 9 ( 2 | | In F..ii.q»> I .mil i. 'Mic -il .1 

iiuiiil >i-i "I ii'udi e.isi in rnling ii"im.il laoli* 
1I1.11 1 oiisiiiiii, rli«- .11 live I mp. • I aulc Id'll 
R.llmW. 1 1 9 l , 1 1 ( ill ir-lll , \l« | ,- 1, Hi 1 II- v up 
Id 7 UIIU I'll Vimi li.ive t',Cll 1 .,!■ lll.ll*. I Id'IM 

gCC, ill-ill nlisfll.ll I oils i'll.... , f ». | 97*1' .1, loss 

(lie in ■tllit ■■ 11 pail ol iiu l.inpM \ mn 
/on, 

Masiimnii 'lispl.it 1 hi, m km ■■• >, 1 1 , >4 
I .ike 1 .mpo vi .is Mi uiiu iipiliow 10 1)1, 
soul he. isi nidi ;Su linn extension a. in-, tin. 
steeply dipping 110r111.il I. mil No -mle-.lip 
ilbjll.lt fine'll! W.»s « rtlvL'l 1 1'd lol.ll ll'llglll v»t 
lilt* of >se-r veil 1983 'inlaii' ii.i.e iv I2<tn m. 
conqiiisniK .1 set * ,1 remit m.il 1 r.n k* iiji 10 Ml 
111 in li-uglh. fin .ills leti st.ppmg l-il eiln'lon 
in li.ilute l Figure 2 i 

Following sevei.il Mmlilied Meiialli I.MM) 
4-5 imcusin can hip lakes u-poried 011 [line 
2 <tan«l 21 . I'fis;). a I oral lesideru iiutilciI a 
numfier of cracks near die base uf die f.iiili 
icarp on his projicriv sniidi d( Majui.1 Kd.hI. 
Following more MM 3 and I eanliqildkcs on 
ihe night of June 23 , die conks prDp.1g.11e1 1 
to the northeast and 011 die morning «■! June 
24 . a seif milii iu.speiiiiin team observed div- 
|)laccineni ul the surface ul Map.ir.i Road. 

These eiirlhuiukcs were pan ol .1 luc.tl 
swarm ih.u had comnieuctil on June Id. 
Earthquake inagnii tides were up i« i.!) with .1 
maxi mu 1 11 of 29 fell evenis per day. Earth- 
quake at liviiv in ihe area of ihe fault dis- 
placement died away by June 29 , migrating 
first to ihe nordi then (ci die south Iielnw 
Lake Tau | ml Active fiuili displaceiueni ap- 
pears (o have ceased following [line 23 . al- 
ii tough sei s ini lily and minor ground delnr- 
nr.iliun criniiiiued. 

The* suriatc ilisphiceiiic-ui occurred within 
(lie kuiapo 1 ill-leveling paltc-rn. one of 12 
such arrays regularly moniiorecl by New Zea- 
land (ieulogk.il Survey -in mnd |jke T.vujio; 
47 mm ol dis|i!ai eniciti was ■ucMfiired on oik- 
of the diHI-ua long pieiivc-leveliiig radials in 
agreement with die otwcrveil smf.ui' dis- 
placciiieni. In .11 liliiii m. ugular nicasiire- 
incnts til l ake T.uipn w.uer level taken as 
part ol a regional verlii.il defoinuliuii inoni- 
toriug piogTuin lcinrdi-d irlaiivc* upliii in die 
epkemral jilm lor at least 3 mm tilts prior lo 
the swarm. Ha j till subsidence to la ling 511 null 
and displacement at tin; K.ii.qxi Fanil were 
associated wiili ihe carUiqiiake .swann (Figure 
3 ) 

Frim 10 tlie Kaiapo fauhing. dining an 
earthquake sw.uin on tin: western margin rd 
llie Taii|x> Vulcanic' Zone in Fcliniarv-.Maich 
1983 , a scisinogiaphic net wink was esiah- 
lisheil tor one week west of Kmlmli (Figure 
1 ). Assoc id fed region ul uplift (Figure 3 } led to 
additional lake leveling Marions being in- 
smiled. 

After (lie Kaiapo faulting, seismographs 
were ugititi deplnyed around the northern ■ 
shores of Like TaiijMi from June 29 , 1983 , 
until July 4 , 1 UH 3 , recording events largely to 
lire south of ihe Mir hue Linli dispLicenient. 
that or magnitude 4.3 on July I being tlic 
largest event recorded. A composite focal 
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Br . . . ; £; 

fit J fit Mil ill iiirlji f if. nr mth .mi. 
m.il n. ■« k ili»| iLiii'il ’ii mm il* iii n in ilif 

■vtrvlttaa .1 .nul J i xit'iMnri | l.uieni,-, 

I't 1 1 1„ | t , IuimeIi 


I'll* h.llllVIII .1 III •! l/a.lll.ll | .\V lcriM.lll.il 

I\in ill .'Kilt III, -111 it nil rr-g , xkiimi.ii. 

Ijikr'iil i.iI I- if.,1 tlrpll, ,,| U | luctli.,. 

intim. .in <| I, i.iliift nf a ,|{ a,y. ||„. |, 

y.iliu n| <1 l ii H iu tiiiiiJ.ir ,| Jilt Jjju.,. 
aiiiEit.l in ili, iir.ulii Wait.ikci (;i.,ilni l ,i.,| 
Ill'M |//r , Ht IV.HJj Tl,.,! ,| 0 . 

N'fimrit'tl in flit nrfy kmfu ( j, Mt.irn, 
f I. II. VV, h*i. p* iti.iu| < txiiiiiuiii, .,tii ,(!. 

I ‘.»s {, 

ntli.fit „1 Ni l, AmI iimI fimlnnu.,} *> une% 
jii.I hritrim], ,^i,.,| OI.*iTc;,r..iv. t.nniliy -icc ' 
I*' p.iiiiniiit >,| Si icniili, .mil | n( |„«. 
Jrul Kl'h.iiiIi. are rupomiliU- t„ r gciidciu. 
KOi1«.|gk . like Ivvcl dinl wfimiuiy cibscry.i- 


tiniM In nil ai ilir ISIS.'} J;mli irate am I dw> 
wlii-ri* witliin llii' lake T.ni|>n Region. Pre-rise 
Im-liug <t,i sunk' nl .i aO-km ir.uisvc t of the 
' I ;iii|ii» Fault llc-h in 1 her imrili is uumiilv be- 
■HR ic|kMli'<l liy the l)i'|>.iriiiiL'iil nl Iannis 
ainl. Survey (olunk tor imilvtineil suil.icc 
tlrltu n uiiiti),. IK'M ik'd results arc lo he |irc- 
scnioil .ii I lie lot ili, inning Kcu'in Crustal 
Mmcmeiils S\ mjn isiiim in he lielil in Wel- 
lington. New Zealand this muinli. 

Further iulorinaiiou is available ITnin A. G. 
Hull anil G. W. (iiinillev. New Zealand Gen- 
ItiKital Sill lev. Ili ix .Kt-AiK, Lower ((mi fgc- 
tdi'Ky); 1'. M. Oltvav, New Zealand (ienliiKkal 
Survey, and |. M. limit, (ieojilivsiiii l)i vision, 
I ’SIB. I'ti'.ne Umk. I «]]„) (Keuilesy, lake lev- 
cliiix. teisiuiiiiy); and Ikuii 1. ||. Wehl*. Sris- 
■uo|i,){ii.,l l .ilxii .iioi v. Culilnriiiu Insiiiuie >,| 
lei I iiii il, iki. I'ataileua. C.\ 'll lUU (seismolo- 

K'l- 

Ucjnrnns 

Cra tine. L*|„ r.ui|io earilM|iuLvs. ItfSK: 
Bertis ami faults (nriued iIuriiiK cartluniiike 
ol I1K2 , J m F ;< ii]u» disii in. .V./. /. .SV/. Ink- 
uol. I t, 1:111-111, |«i;iL*. 

(•l iiiillev, G. \\\, (.ei •liif^ii.il iii.i|i nl New Zea- 
land. scale I ilU.llid. Shfil S'H. Ttm/M, U c - 
|>.irriiicni <•! Siieniiiii .md ludusirial Re- 
teauli. WelliiiKion. New Zealand. 1 •)»>]. 
Muni. I. M.. ami |. ]|. La, let. A smvey „| 
sewm* ill liy its near W'aiiakei Geolheriiial 
Field. N«i\ ZeaLmd. /. !’•»/, ami. Cmilimii 
Rf'. II. S|«i-:Wl. |««a. 

Sitynu. B. A.. The linri/iini.il kiiiiiiiiiiics of 
111 ° Ninth Island nl New Zealand. 1‘li.D. 
ini-si’s. 1 1 js |,p . Vicioriu I'lmc-isiis ul \VH- 
'"W*n. N«w Zealand. I*>79. 

Tim nni » lit in a mntiibutril h\ Alan G. 

Hull mid George \\\ Grindley. ii l lu nn- with ihr 
.\fu- Zr /I If nul Civhigitel Sunv y. bwr Hull. \m< 
Lru luuif. 


Kaiapo Fault Break 
I 22 -23 June 1983 
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VLBI Observatory 
Begins Operations 

.1 1 ll , , “ ^ t< Haled 

■» Kiitu,i„„iL H., ini-. 11 Mi.iuiil, iiuiilf its Insi 

iviiLi' U » ' ’ “ * “ ,,s B.i-'f lim- IriH'ilriotiictry 

. I Ihll t' 0 ’f-|i.i!i,i| l M,|, ltnnnls-| |>ini 

.«cts.|.| f ,|^ r o i|„ | Gi'iHleik S,i,sry' 

<NI.S| 1 1 , It Vt-ral M'l'iou was tollonnt | MI [V- 
si'iul- i Hi hy 1 hi. It 1 4 1 o|t|-i,iiii,|,.i| otiseisinu 
M'VHoiol ,f,«. Ini) t|„ rt .sr.,ii, 1|t p()| ,\H|% 

■1 1 • iljr M«»ii,n Analysis liy. R.idio I,,,* 
mi N.moii.isr in-Uitiik tr|„- Kit f 4 . 

* 1M ' V l'U» olrtr-Tsjri.iics I, (Mr ll.iyi,,,,. Mass 

mill *| -|«n 

iV mi ARiS luiviiirk v, f is jiiii,ia in ihe 

' 1 l «thH*rsiiije st ss,„i, »,i 

l ‘ , >|r r «t.a!owi 111 4 Inul;*. SwifJei,. af(( l 

Vk^ticll Fnftfief K-f.iiMw ol ti IIIIIllu> . ( „,U 
» ryojiss. ••{tciaiiuiis sir Idiil mniiirNi ilJu 

< *L '"T' n ,,t lbr Bn hit mi nl 
niMfct lo 1 be nihni f,.„r N.»i,h Amen- 

hlT ***''*"«' <‘> withirna 
l * un4 '* A * ,,r,rr Brhnciunils will Ipm th 


Massachusetts Institute ol Technology, Hay- 
slack Observatory, die National Radio As- 
trunumy Observatory, and Goddard Sjace 
Flight Center, under funding from NASA 
and 1 he National Scieiwe Fmmdaiion. The 
Mark III \T.BI system can record us many us 
I IS million bits ol data per second. Dining it 
typical 2d -hour observing session, each oLser- 
vatuiv records more than a trillion bits of 
data. The entire process of collecting and re- 
ducing the data relics heavily on lontpiuer- 
izetl automation. 

The first two POLARIS observatories have 
been opeiuiiug for nearly 3 years. The PO- 
LARIS length-of-day series captured an ex- 
traordinary change in the rate of rotation ol 
the cat th during January and February 1 1183, 
coincident will, the strongest episode of the 
LI Nifto ever recorded. Early success of pro- 
ject POLARIS has led -scientists in seveial 
other nations to develop dedicated geodetic 
VLRI observatories. The first operating for- 
eign observatury is located in the village of 
Wenzel I in Bavaria, Federal Republic of Ger- 
many. Others arc nearing completion in Ja- 
pan and die People’s Republic of China. To- 
gether with the POLARIS observatories, 
these si at ions will form a global geodetic 
VLBI network, known as the International 
Radio 1 liter fcrometric Surveying (IRIS) sys- 
tem. 

The IRIS stations arc also supporting an 
even broader international effort, organized 
by the International Union of Geodesy and 
Geophysics and the International Astronomi- 
cal Union, known as project MERIT (Monitor 
Earth Rotation and Intcrcoin|mre the Tech- 
niques of observation and analysis). Project 
MERI T involves the application of several ad- 
vanced technologies (including VLBI, satellite 
laser ranging, ami lunar laser ranging) to the 
study or the dynamics nf the earth. 

Thu newt note mt contributed by William E. 
Carter, who i.\ with the S’ationnl Geodetic Sunvy, 
Rockville, Ml) 20852. 
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Computers 


mliur tiili ci laiiitiw ton Irwcriiiiiueteiv 

Regubn. iilisri \i,i)i H-Yiitins with 

the POLARIS iicln 1 uk will alloti geodesists n, 
linnillor die wolihlr o| the e.irtli 011 its axis— a 
I ih cm mu’ u, in kiinmi as polai motion— and 

1,1 dll' 1 , «, Mil, ill ot tin: (Mill, 
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the Nnrili Amriitaii n-itonk 
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Computer lircuiis cuusisiiiig of organic 
moli'i'illes M mid olfei a solution to problems 
Imescen in I'liiure pn lessor designs. t;«,- 
plivsiiisis and asiioiioii,ei> aie among those 
1 iif* ling huge, ulirafitsi compuiaiioiiiil lacili- 
tics. Ii takes die ultimate in compiitiug powei 
I*, ir.nk lluid ||, >w in iN.'iroIeuni reaeivniis. 10 
.'inah «.* data from 3-<iinicudMiiaf insinuneiu 
air.ivs, and to conduit imaging incasuie- 
uieuisof planetary surfaces in rc..» lime. 

In a sense, siliuiii and gel lu.miintl iniegr.il- 
cd coni|uuer circuit designs are running out 
"t die lime-spiiie dimensions to fill the need. 

< )rg.uiic moleu1l.11 Lircuiis, some ol yvliich 
will oniaiu no metallic conduction elements 
as nut mail v conceived, mav he able to he pm- 
dmed with appiupriaielv small time delays 
ami }>h\ sic.il dimensions between electronic 
elements. Ueianse limitations of coiivcn- 
lioii:,l integrated ciriuits. the number of imn- 
sistois that can In* lahrieaied onto a single 
chip may never exceed O.li-1 x |(P' a This 
number wav have no relevance to molecular 
lompmcr lircuiis, in which logically based en- 
tities provide intelligent switches mui.li like 
those ul living .systems. 

A molec ular computer is still a long wav 
Iront being .1 reality, but iiucrcst in (licit po- 
tential is rising rapidly. In a recent workshop 
on chemical-based computers, sponsored by 
the National Science FouiitJaiion, new ave- 
nues lor research were being considered. F 
Eugene Yates, bead ol' ihe Crump Medical 
Institute ol the I'nivcrain of Culifnniia. 
svliU.li cosponsored the c/mference, stated. "II 
we gt, to a molecular computer . . . we're talk- 
ing alxmt achieving spacing ,,l* elements 1/ 

I .(liuitli ..f that [attainable with silicon] . . . w 
icmld probably im lease computational diver- 
sity Iwiweeu I and lo million times what can 
he tin, 11- at preset u" {He.^irch mid Devehbmrnt. 
January lSW-l). r 

A loinpriiihe HKiletulat computer may not 
111 me until the next letmirv; however, when 
u does app,..,, its properties mav lie impres- 
sive. \\ hat ,s pics 1 m, id is the application of 
umein hmtogit ai engineering, ranging from 
iliose related to recombinant 17 N A io protein 
aiul (ii/viiii’s. n,c mw biological computers 
ton I, | have ■ iimhmT’ iluthgex m aid in parallel 

prtiu-ssing (,[ s , Kn;ilv M ulmj|f|r e [ cclr ‘ mil . s jn 

Ke11e1.1l IS likely to exploit the lull range nl 
IwN lH imral advaiues. The existing disiovcrv 
1,1 ‘HR.I1IW siipcriuiidtiitois mav liml useful ' 

“.i pn'diniug the first resistumc- 

m- mmluition actually usctl in cmputm.- 


Cornell 

Continents Institute 

Cornell University has formed a new re- 
.eurch unit ui study the origin and evolution 

for h/r i '! ien r ‘, ,,,1 / ially ’ t,,e ncw ln ^»e 
r^drelfSrL 0 ^ 1 ^ i'eC^niincuts will comprise 
research efforts in geological sciences at Cor- 

Udl now carhc^ out under the Cor, Veil Pro- ' - 
gram for the bind) of the Continents, the 

£ < r° , ! ,lne,1,nl Reflection Profil- 

ing Project,, he Andean Project, and related 
studies of Crustal geology. The institute will 


be <|uaricred with the Departmem of Geolog- 
ical Siiuu es in Sm-e Hall, an earl It science fa- 
cilitv now under 1 onslrm tion. Jaik Oliver 
fonner chaiimau of the Depai-meui nf Geo- 
logical St iciucs, luis lien 1 appointed to a 5- 
year term ax first director of the Institute. 

This wrns item avn t null United hy Timings 
Everhart, who i\ with the f.W/rge ,1/ F.ii^iueeiing 
Cot mil L'niveiMty. Ithncn, ,\T 1)125. 

Geophysicists 


- 


ilV'.-.-iV'. •] 'e After S. Eaglesun 

Peter S. Eaqleson, of the Massa« husciis In- 
sliuue »»f Technology civil engineering de- 
piiiimcni. has been named F.dinuud K. 
Turner Prolcssnr of Civil Engineeriug. Cur- 
rcmly president of the AOU llydinlogy Sec- 
tion. Eagleson in 1979 received the seciiou’s 
Holton Award. Eagles*, 11 has been a member 
ol the MIT faculty since ID3. r » and was chair- 
man of the civil engineering depaitmcm 
from 1970 to 1975. 

Peter Breiwr relit rued to the Woods Hole 
Oceanographic Institution alter 2 years as the 
program director for the marine cheniisirv 
program in die National Science Fntuula- 
tiuu's Division uf Ocean Sciences. Ciirtii A, 
Collins has ret tuned in die division as pro- 
gram manager lot ocean dynamic* alter 
spending l y ear at \ Vim ids Hole as a guest in- 
vestigator in physical oicaimgiapliy. 

Tjeerd Van Andel, prolessor ■»! ucc-anogia- 
phy at Stanford Lbiiversily. has been awarded 
die Van W'atci school \'«n De, Gi.aht meihi) 
liom the Koval Net Itei lauds Geological Socie- 
ty for his lilciiuic (omiihmioiix to tl,c c-ai th 
sciences. 

John G. Weihaupt, Immcilv the dean *»T 
graduate studies and lescarch at San Jose 
Slate Uuivcisiiv in San Jose, Calil.. is the new 
vice t Inn icellor Im academii allaiisai the 
University ol Colorado in Denyei. 


Recent Ph.D.’s 

h'ui pc, i, ,i1ii. ally list* ioloiuuiiioi, on leiniily ac- 
cepic-«.l d'xiontl disM-naiions ii, ihe <lixi|,li„cs ol 
go'phvsics. E.n tiliy meinlxMs a,c- iiivheil (n snbniil 
ilic Inlluwii ig informal ii m. mt iiixiioiiimi kneihcail. 
•iIkivc the sign:, lute- oj the faiuliv advism ■irtk-pin- 
iiwni L-hairnum: 

tit the dixwi taiioii tide. 

I2> at, 1 hot's im me, 

i:t, name ol the ilegi c-c-gr.iuliug depailiMc'iil ami 
iimiiiuiuit. 

< l> tact 1 In advism . 

(5l 1110,11(1 and ve.11 degree- was .twiinleil. 

N lmxsililc iikIikU- the tin iciii adthes> and lele- 
puune nittnlxT of il,c- degree recipient ll his infin- 
ni.itii hi will 1101 Ik.- pulilisltcd). 

Iiisscr1.11 11 1, it will, older i,uii,Ik-is, ami many nl 
lltc 1 idiers listed, al e av ail., hie It out I'uivcisiiy Mi* 
cinlilitis 1 11lorn.1lit11t.il. I lissei taiioii Cutties, IM). 

Box 17|H. Ann Arlrni, MI lit inti. 

Ahu/cjU uj Solution mid Grit Phase Molecular 
Staley ,j Foimoldrhyde hy tins VJimiinlo^mliliy 
oud Chemical Inuizntiun Mass Sjirt tiumetn, Da- 
vid K Uiieilshk. L'tiiv. North Camlin.i. Chapel 
Hill, tilHS (( I A XKS-WJU | j. 

A indication of Optimiz/ilian Methods lo the Inver- 
wo,< °l AerouHifrntiir Data (Hnuih, laiurciiikln 
W. B. Leile. Saint Louis Univ.. IDs:! iCAXttf- 
'JnS88,. 

Association of Cobalt, Nickel, Copper, mid Zinc 
With Iron and Manganese Oxides of Soils, 

James A. Fra 1 11 plot 1. Univ. ol California. Davis. 

^ 1983 t( S AXH3-2(i071! ». 

Onstage uic Activity of Phenolic Oxidation Prwl- 
ucls, Ann F. Hanltam, Univ. uf British Columbia 
(Canada), l'JR:y. 

bitigaicsis anil Reservoir Qualities of the Jurassic 
Navajo t Nugget) Sandstone in Utah and South- 
I'ntern Wyoming, Katlir Uygur. Univ. of Utah. 
i‘J83 tCtAX85-25£M2). 

Differentiation of the Nebo Granite (Main Bu - 
'hyeltl G 1 anile), Smith Afriea, Dennis R. M«c- 
Giskic, Univ. of Oregon, 1983 (C.AX83-‘J528d). 
effect of Organic Pure Fluids on the Fabiic and 
Geotechnical Behavior of Clays. Eileen D. GilK- 
gan, Syracuse Univ., 1983 «JAX83-2!i2H4). 
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Carbon Dioxide and 
Climate: A Second 
Assessment 

Repot I uf the CLVClimatc Review Panel. Na- 
tional Research Council, National Academy 
Press. Washington. D. C... xx + 72 pp„ l!M2. 

The Long-Term Impacts 
of Increasing 
Atmospheric Carbon 
Dioxide Levels 

G. J. MacDonald (Ed.), Ballinger, Cambridge, 
Mass., xxiv + 252 pp., 1982, S35. 

Reviewed hy A. Berger 

Introduction 

There are quite a large number of excel- 
lent puhlicniions now available in the domain 
of carbon dioxide and climate. Alter :, period 
of intense research on the subject (.oiuliitlcil 
under the sponsorship of national and inlei- 
national institutions like the U.S. National Re- 
search Council, die U.S. Department ol Ener- 
gy, ilic Environment Agency of die Fetleial 
Republic ol'Ceimany, the Srientilic ('.muiim- 
tcc cm Problems ul the Enviroitineui. die In- 
ternatioiiid Insiiiuie lor Applied Sysiemv 
Analysis, the World Clinuic I’rogrant. the 
Guiumission of the European Cumin unities 
and uthers. syntheses an* now possible. 

Over the past decades, extreme climatic 
events in differem pans of the world have 
made us nwaic of our value, ability to climatic 
va rial inns and vnti.tbiliiy. But it is also mine 
and mote recognized Mint not univ man mav 
|Missihiv he affected by climate hut also dial 
iliinaic is vulnciuhlc to nun's aciivitie*. I licse 
liuiuun activities, espe- tally those i elated io 
i i ii lust rial processes and tin- pi a* the ol ugri- 
culmial Imining and soil management, result 
in the release of particles .uni ii.ue gases in 
the amtospliere. ‘Die inn case uf amiospheiit 
(’.(7: yvliich i< vvoildwule |«>ses a spcii.il ptoh- 
Icm inajm coiiceiu. 

Since i lie hi-ginning ol in 

the last L'cmuiv. a sieadv iiuiease in encigv 
ciHisuiuplioit was nhseivcd with a growth late 
uf alwmt 5.3'f pci year. The history ui car- 
bon dioxide pi "duel inn I nm, lossil fuel min- 
Inistion and ccmenl pioductioM is related m 
the- liistorv of global energy deiuainl; their 
rate of growth, at lease More the energy cri- 
sis. was slightly less iliun d. 3D. The liocmm 
ul GOa emissions remaining airixnue is 
uimmd 50 r ,; ; although this aiiHUilii is variable 
Iron, vejir m year, it loidted i„ jid increase 
of the atmospheric (70.. level by alvuu Sin 
since the beginning nl the industrial eta: The 
pre-lUM) value is estimated to he 2rtU |xirts 
|)er millinn by vultunc (ppntv); it vvas 290 
ppntv around 190, 7 and die 3-10 ppmv value 
was exceeded for the first lime ill 1981 
lyvhich represents roughly 710 Gimmes of 
carbon as carbon dioxide in the aunt 'sphere j. 
If energy consimi[)tion fuHows current pro- 
jeclitms, it seems probable, based on picseiu 
knowledge of die car I aiii cycle, that atmo- 
spheric CO-s will increase io a level of about 
380 ppmv by die end of the century and 
reach twice ihe pre- industrial level around 
2050 A.D. or even 2080 A.D. (Th. D. Poitcr. 
Woild Climate Program Newsletter, ■/, 19831. 

"Tills will inevii ably lead to changes in the cli- 
mate system and preset il estimates center 
around a global average value or 2-3‘C sur- 
face air temperature increase per doubling of 
atmospheric COa concern ration, with a 3-4 
fold temperature increase in northern polar 
regions. However, due lo die inertia of the 
oceanic response, temporal ure increases arc 
expected to follow the GOj increase with a 
lag of 10-20 years. 

The NRC Report 

In screening the existing knowledge, (Uir- 
hun Dioxide mid Climate: A Second Assessment 
(the report of the CQj-Gliinalc review panel 
of the U.S. National Research Council, 
chaired by J. Smagorinsky of lltc Geophysical 
Fluid Dynamics Laboratory), concluded ibut 
previous results published *in the Clwrncy re* 
jutii (Glintaic Research Board, ID79), which 
inferred a relationship between man-made 
changes in atmospheric composition and sub- 
stantial climate effects, remain unchanged: 
“An increase u('cari>ou dioxide in I lie atmo- 
sphere by a factor oF 2 wuiild cause the aver- 
age global surface temperature to increase by 
3 ± l.5°C and no overlooked or underesti- 
mated physical effects were found that could 
reduce tins currently estimated gloital warm- 
ing to negligible proportions or reverse then, 
together.” 

This repot t focuses only on the climatologi- 
cal aspect of the CO» problem mid coiiclu- > 
sinus were drawn principally from the pre- 
sent-day numerical models of the climate sys- 
tem. There are 4 main chapters: 

!• Introduction and overview, dealing with 
some historical background of die COa-di- 
niate research: 


2- PrincijKil scientific issues in moilc-lling I 
studies, wheic the ghihnl iliiiuiic senshivity is i 
analyzed from simplified models and eiupiii- | 
cal approiichcs: the role of the ocean in die 
irnnsicni response ol climate and oi scj-iie is y 
discusscrl: the cloud effects ate ticMin) 
through the cloudiness- radiat ion leedlKick t 
and the straltis-sc-d-irc iuicraciiotts; trace gas- i 
es other than G(.b and atinosplietic aerosols 
arc recugnized as providing aiioiltei pmcii- i 
daily significant and complex source of cli- 
mate variability: anti finally the need for I 

model validation, their current state and their ? 
improvement arc reviewed. 

3. Predictions and scenarios of climate i 

changes due lo CO.- increases, wheic the < 

global-average, the zonal, and the geographic 
responses to scenarios of GO.- increase are in- : 
vest igiued not only through a 1 -dimension ra- | 
diaiive-comcctivc model hut also through i 
comprehensive General Circulation Models ol ! 
the joint ocean-atmosphere system. Various 
observational studies arc shown to prmide a > 
useful slatting point fui diagnosis of rlimatic 
processes that may prove to he relevant to the 
G(b problem, lull have ceitaiu probleins and 
limitations that deserve loiiuueiilv 

4. Early detection strategics and iiifuiiinr- 
iug ui the ocean climate lesponsc. wltcte it is 
suggested that early indications ol GO.-in- 
duct'd changes can perhaps he loimd in zon- 
al-mean smumei lemperaunes in thesli.ilo- 
sphere .mil inoospliere. in saiellitr n ntnir 
teinperaiiue sounding data, in die (ci„|,cia- 
UIIC ol the deep (Menu lavets, in tin- ucigliled 
mean global mass integi.il die auuospheiii 
icmpeialurc nr in the sc.i-kc ex lent. I lnwe\* 
cr, the early detevtiem of die ( ;().■-, limaie sig- 
nal retjuires not only ii piediciion nl the t.U.- 
indiiced climate change hut .dsn a kuouledge 
nf the i till, 1 1 al climate yjriahiliiiev I lieulme. 
operatinital mmiiloiiiii; ol die ocean and at- 
mosphere is iml univ teipiired hut it \> also 
uctessai v m duel mine I mm die | i.isi •limaiii 
recoids the yaiiahilits "I ick-saiii «limaii< s.ii- 
iahk-.s. 

SltC CuinluMinis 

III suinmaiy. tin- panel n-adicil ihe l"ll"v>- 
ing ciiiK liisimts. 

ih flic suiMIts its nl glolul- llieail |i-iii|ieia* 

turc m im leased .ii m> *-| »li»-i n ( #*.• caii„.,n-d 
i ,'<i(,i siuipliheii models is genei.dh «i,ii«isii-iu 
with ilt.ii estmiaied limn nimc ■ ••ni|il«-i«- 
lllOtlels. 

fil ('iliili.tl-UMMU stirljn- vs ai limit; i* din* n 
Itv radiative healing nl the cmiic Miit.nc-at- 
nmsphcic system: land siulasc pii«essc-s in- 
■crsfci with dinstiK • li.iuges in w.«\s dial .nr 
\d poorly imdci Stood. 

(3) The heal ci|Kicilt «d die upper osean is 
puieminllv gicat enough m slow down sub- 
stantially the icspousc ol climate to iiHieasing 
almospheric GO.-. 

(4) The lagging ocean thermal icspousc 
may cause impoi l.im rcginii.il dilleu-itces in 
climatic i espouse to increasing t ( I.-. 

(ii) it is preinatuie to draw coiKlusions ttf* 
gat ding die inlliicncc ol ilniids on cliiiiaie 
sensitivity to increased C!Oj. 

(tij The climatic effects of alteiattmis in the 
concent rations of trace gases can he siihsun- 
tial. 

(7) Atmospheric aerosols arc a potentially 
significant source of climate variability. Inn 
the climatic impact of their changes cannot 
currently be determined. 

(8) Comparisons of simulated time means 
of a number of climatic variables with obser- 
vations show thin modern climate- models 
provide a reasonably satisfactory simulation 
or the present large-scale global climate anil 
its average seasonal changes. 

(9) Observed surface temperatures ol Mats, 
earth, and Venus confirm the existence, na- 
ture. and magnitude of the gi ecnhmist- ef- 
IccL 

(10) Model-derived estimates ol globally, 
and perhaps zoimlly. averaged temperature 
changes appear to have some predictive rriw- 
biitv for a jmsmliwl GXh pet mriwtiim. 

(I I) Observational studies play an impor- 
tant role in the fin mulil ii»n and the gcnetal 
validation nf models, die lonsiriKiimi «l » h- 
tunic scenarios, and the dcteruiinatiuii «>l tin- 
natural climatic hwJcgTound ngainu whuli a 
COa man-imluccd climatic ehange will have 
to be tested. 

In (lie frame nf its conclusions, the panel 
has come to recommend the following re- 
search and action: 

( l) Theoretical and empirical Mmlii's «l the 
climatic effects of increased COa must prop- 
erly account for all significant ptmi-sses in- 
volved. notably changes in the iro|»«|,hciK 
energy budget and the diet » nf wean xior- 
age and atmospheric and nceamt transport id 

hC /2) Empirical iipprnacht-s to cstlm.il mg cli- 
matic sensitivity, pm ikularly ibmc employing 
satellite radiation budget measurements. . 

should lie encouraged. . 

t3) The role of the ocean, m lime-ilepei.- 
: deni climatic response must receive special ai- 
: lention in future mmlding .studies. 

(4) Future efforts should lie directed m- 
iviird the fnr(l,cr iihprovenicnt iff the param- 
eierizaihms of physical processes tliut are 


|,ii(irlv iinrimiDficI al jiri-M-ul, i.f.. (Imiil lor- 
iiiaiimi, iiiuist roiivc-iliiHi, mid laud-sin fact- 
pmc esses. 

(’i) Hie- most i. filial ivi-ly sigiiificuiit liitit* 
gases iiiiisi he iiiiuiitoK-d. 

|0) The i lunatic impart i>fc huitgc-s in an- 
tin opo genic aerosols inusi he better cietri- 
minvd. 

(7) A i rtm|irel,ciisive i limine nunlel val illa- 
tion ell on iiiiisi he pinsued. 

(8| Furthei .uialyses and diagunMic studies 
based on past and coiltempi»i.iry climatic data 
sets should lie eneoti raged. 

(9) A set of indices that have a large signnl- 
m-iioisc ratiu with rcspictl to (X)v-iiicliirc(l 
changes should he ideniilicd and iiinnimied. 

(HI) Gt7.- transit' m icsjionse vx)iL'riinenis 
and C.Oj climate equilibrium sensitivity cx- 
|ieiiinc-iiis must in mimic. 'The itivestigalioii 
of the iransieiii response I tom uccau-ul uni- 
sphere general circiihuiotc must lie pmsued. 

( 1 1) To determine die geographical del. dls 
of a GO. 1 i mill red climate change, it would he 
ncicssury to develop climate models with im- 
proved eomputaiioiial H-Milutinn. 

1 his veiy dear repot t. written in a concise 
formal, provides nm only an excellent view nl 
die most teceiil lesulisoii the GOi iinnacts 
nil riiuiuiL' Inn akn .iii:ily/i*s niiicallv the limi- 
i:u imis of die piescni nnnlcts and ohserv.it inn 
ilala set. An hi dii i glv. the ex)H.-its ol the pan- 
el iiiuiltideil yviili tiro ill in rill I.u ions whit h 
air going m lie laiiilniiuks feu u-sc.in Ii in the 
Inline. 

;\ th unfit i l.vuh 

the l.nng-Teim f«i/wii/, «</ huiulsing Alum- 
j'/i. ur tin i l‘»i i Din\iilf /.»n fi. ei lilt-d hy G. |. 

Mai Donald, is Hindi lnu.ider m syupe (ban 
the Naiiuii.il Ai.iclemy rciKni: u ih,cs not lim- 
it iisell to i lnci.il inipai is Inn •<>\eis,ilso 
Sonnes and silikt Im i.u boil ilioxirh- (p.nl L). 
modefi ut ilmi, ,ir i li.ingr ic-sulling In un 
ili.nigi-s in the i lieniii.il 'cini|»"siiniii d ,1 m* 
ami' ■••plii'ii' (|mi i 2i. soun- miiseipiemes nl 
i hanging the MimpoNtlii'ii ol the aniii-plii-it' 
ami leMMl'h liei-ds Ip.m h 

In laci. ih>' Im ik is I'tiih l" <l>» mi Ivin the 
lolluwing si. tien win i p wim: "Since c . ii I" ui 
dii'Mile is ii.iiis] i.u i-in . in ahii"si so. in sun- 
light hut .ili*, a I is 1'iielgv i .nil. ileil hy I In- i-.itih 
in die ill 1 1 . ii I'd pall "I die s| ■«-• 1 1 uni. '.oh' >n 
'li"wrie plays ki-\ t«4i m dt-ii i iiuning ihe 
l Ili an teinp'-l.illlie ol ihe .iliil"sjili< lr. Us 
i.i i i.ii i'u i with lic-igltl ami I.iiiiikh-. and ihiis 
the • lilli.lie id ilier.illh G.u Iv.n dioxide e.1,1 

.il Ih ii llu- i .m- ai y.ltnli plains gnus .md 

sum- i.i i hull. Reading «mh w.il« r. < .iihnn <lt- 
nxide >'.111 ihailgi- the aridity •»! livc-is. lakes, 
.md .ins and pi issjl.fi peitmli Inolugii al .u - 

limy.” 

Siguihiaiil iiiueitaiiiin-s e\isi in die fiun 
main .ispeils ol the C'( ».-( lim.iie pinlih-m: (Ii 
the i.ilc of GO a piuifiidicm. hmli oatiiial and 
ni.iii-iiiaile (ilic laitcr In an inu easing el wi gv 
(Oiisiiiiiptioii due in iiuployeineiit <d hie mn- 
dilious and ex|».nision "1 wmld (iupiilarioii): 
#2) the im rente ul .iliu«i>jiheiii GO., which is 
related (••(Ik* caibi»n cycle: l.'ri ihe inode-ling 
ol the climate, and i-l) l»i«»splicrt* icipouse in 
changes in aiiiinsplii-iii (■< >j "UUciiiiJiitin. 
The possible hetiehis and rusts ul these 
changes to society I nils jtisldv the lieeil fin 
surli a hiMik. which consideiabls helps ,o hel- 


ler nuclei slum] the overall CO.-rliniate model 
and its weaknesses. 

Ghapier 2 discusses the tom rilm lion to at- 
mosplierii larlmn dioxide 1 due lo the luirniiig 
of a wide range of natuial and sviiihelir I li- 
ds. The value's listed jimsi he used with cau- 
tion us some more efficient land uses produce 
less amount of carlxm per unit ol thermal or 
electric, energy generated: a con veil I ion.il, 
coal-fired elect t ic;il power plant releases 5 
times as imiilnurhnn as tiatniitl gas does, 
syinhcrie gas and oil roughly 3 limes, and 
natural shale oil and coal around 2 limes 
(methane releases 13.8 kgt.irboii per 1C) J J. 
more or less the same as dues hydrogen from 
natural gas refill tiring). Finnic (ucl uses are 
then estimated to provide ;i lust- lor fiiturc 
am ms pi i eric levels ofurlMiri dioxide. L’nldr- 
tiiitately only iwo conseiv.itivr seen., riot .ire 
considered: (I) with the present fuel mix. 

1-100 additional Gimmes ol r.iihnii will he de- 
pi tsiied u> the 1978 atmosphere l,v ilic- year 
2035 if die liisloiiial growih laic- is in.-iiu- 
laiuc-d; ,2) with :l liipeieil giowrii tale (his- 
torii.il growih rnic- maiiu.iiiieil to 1990 and 
then den casing line.nlv in zeiti over die lillv- 
vc-ar period I990-2U Hh. ihe d.tle is pushed 
loiward 20 years. A i 'uup.it iso ii with much 
more ellicicni scenarios, as (Ivm i lin'd in Bath 
tPiogn s, ui Ptiysunl Ciingin/i/iy-, c»< l). a-19- "»<i0. 
1(182). would li.ive hern ol leal iuti-iv-t: fin 
example, lot lltc Ui 'l W GnmmisMuii ol F.u- 
ropeau Coiiiiiiunilics sivn.iii", the * iiiinil.iliv.i- 
i .ii bun (-milled into llu- .itioosplivii- sime 
1978 would Im- only 3-'»U Gii.nues hv 21 LVi. 

As the li-ii'-siii.d and iiijiiik- liiosplu-ic ail 
.is a muiiti* and sink fin •.■ifiun 'Imxiilr and 
as l lie ( ,ii It, ni ( vc lc is i low- ly i cm pled in na- 
ture to tin- "XVgeii i vile, llu lollotsing hi at- 
leis aie llx-ii i e vie- wed in , h.ipu-i <: (lie 
spouse id ii.iriii.il yc-gc-t.ii ion m ,ti« teasing at- 
iinisplieiii < ( l; inlwi in i li.tpn-i 13i. llu- 

rllllls "I llc-loli'sl.ilimi I-|"SMM,. the eilllll" 
pi i it .iln m ul llu uteait. die owgcit I i I.i i ik 
shc-ci . ilu iiiiuoi i «-.n in •!,' 1 1 ail i il lining t»i rile 
iiMgen ivtli- and ' i\yg'-n ii, i lie nu-ait u- g . 
iialiii.il iiwgi-o •leluit ■>) ili* « u * .ci,s i, ia i ml* 
.imutllils Mltlll (ilu, nits Inu i* tm ti .uing al a 
rale ul H> Gumtu-s ul owgi-n pn v u whuli 
1 1.- Ill.lll l> In hr lApl.llltnt ililuilgll •Ilic- 1 .lll«l 
inclti c* I cllects i >1 luuiuii a* mils i 

I lie i .ui- .il w l in li die i .m • .m .,1 is».* I ■ 

* ai In mi ili"\idi-. ili-pi-in hug uii Im" ilu -ui 
I.ii c la** i » ut die- *•' i .ui im s **, ih d« di * p» i 
pills, is siiuul.ili'il llllmigl, llu- Tip* Mi'ili-I 
v» hi* I, clli|ili.i »l/es ilic- pin sM al. Iiiul'igii al. arui 

I belli il .ll |I|U* •' ■ - .ll ill* Ill '-I -III I' I.U ns. 

an inlei i-sitiig fivli . •* 1 s n il i u- iiikiiiu 'In i n.i 
MU' l-i ill*- llloli- llsit.il dlltllsln I, "»li (• 

tStwiuiing T'utini f .r. eh 

hoi eslim.Kllig ills- lullin' h'Vilsiil ( a 
model nt die .it in* >*plii'i n I'lii'jilu in ■ ■Kc.niii 
ii itci ai nuns is pt« seii(iil ui sha]»ei t»hct»- 
die uuporiaiMe ol llu hiosplu-i u and meauiv 
iipiakc ul (.irhuii and the possdifi- fi-edhaik 

I I mu large car In ui icst-iymis .m ifiiistiaicd. 

I lie dales mi vs In* h the ■ aifimi diuxidc • oo- 
leiii doubles range limn 2u33 tu 2t,8.’». «Ie- 
peiulmg on die .iSMiiued .ihs»j| ptioii ia]i.uilv 
<•1 die oceans and I in •spline .in* I v.lu-lher ilu- 
t.irhuii-fiised luel uuurihuiiiin grows ,u .1 1.1- 
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Geophysical Monograph 28 

MAGNETOSPHERIC CURRENTS0984) 

T. A. Potemra, Editor ; 

MAGNETOSPHERIC CURRENTS $33 

illustrations • hardbound • 375 pp. 

The 37 papers in this volume are of value to scientists and students 
who arc interested in the electric currents in Ihe earth's and other 
planels' magnetospheres. The present research data In this field is 
thoroughly consolidated and summarized and remaining questions 
are highlighted. 


•Early History 
■ Inlroduclion to 

Magnelospheric Currents 
•Surface Observations 
• Near-Space Observations 


• Distant Space Observations 

• Ionospheric Effects 
•Theory and Models 
•Plasma Instabilities 

• Current Systems in Other 

Magnetospheres 
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|ii-n cl i .Hr .iml ilii- iiifM-ni hu t mix re m-iiii- 
luilifil. Ihil. kiii’Ii ihr l.n |'c nin <-■ l.iim ir*> in- 
u 'Iml .mil mill ilit- inn ctii'iqv >i i-iiiit i*»* 
iiuil. 'Jill;'* .a|i| ii-.ii > lo hr .1 ll'.isoii.ililr ireli- 
lli.Hi'. refill ll is rlf lniili-Es .<1 llic [ll'HsiliiiMil 
mil- it I ii-ii iiiii.ji.iicil iviili iln- iimn' i n*.' lit 
[■luji'i lint ■> ul .iFhhii LNITii. hirihi'iiiinii'. >i 
rei'llclreifli' banning still li'liil In fmulinr it 
]Hitinsr li rilli.uk il-Ii-.imnr c limn till' 

soil*, lui'lli.tiir lisrli .tii-s, .mi F ills' (iii-.ins. al- 
lliniigll lhi*ir ii’iii.iins inn ci Mints ;■« In 
reln-llitt lIlfM 1 r.ii|{«* s ,H lx ill |x ji ilt still pl.iy a 
siKiiilnaiii i nfi ■ in 1 'iikuii ins' iln* C lO.-iii- 
ilint’il i liiii.irr i li.uigr. 

( Ii.i[iims li, H, .mil !) rc-virsi rln- iuriil,iiiiL'ii- 
Mls I nr tiiHiil.iiiiig i li-'iiiKs's in pl.inci.iry 
lir.il ImI.hii r I ii >iii < I ic mil ,il i li, migi-s in iPil- ill- 
li ■••t|il it'ic, i ■ ■ii>i«li-tiiiK mi nick ul iln* iiium- 
qtlim' in itliii h i.iiIi.iIi<hi it iln- mill iihtIm* 
■lisni In itliii li i-iii-igv it u.iiislt'iit-il. I III' 
s«|i m .ilrii i igii.iuKi.it i.iilt.iiiie .iiiiins|ili(-rL' 

Mist s .1 I ^ •• 2 H K il ills' (-1 1.' i mi inn wert 
ilmililt'il. A /»n.il t'lii'iKv ImI.iih c i m nil' I .mil .i 
iini|ili‘ ImiiiI iiukIi'I im iiili.iml i-miitimi 
Ircnn tin- ii.'iii tui.il .il iii<it|ili«-re slum lh.il [lie 
A I lee ’illi.ii k 1 1 * mi ilir .idiliiinrMl staler Intr- 
(Is-ll lli.IT llir .Iliil'itjhiii'ic i.iii tii|i|in|l ill 

■ii.iim. lining a ■■•iiot.inl tribute liniunlits. it 
• •>ni|Mi.il>ti' m i lie A I pi ml ii rei l iImciiIv l»v 
.in iimr.iti' in (.(I.-. I liit illmli.iii’t iln- im- 
port at jir of ihe st.in i s.i| mi l«-s'ill>.uL svliiili 
ta ll lic.lllv lit'lll'UlMI all'll III Kmil.ill.illl.lll 
{[mill'll nr "inrun *. Wlii). 

I lie |inm.ilt i ■Hllliliiilinii In iln* (i! X 
1.0.-) still. m re .inning eJ-'J’* I i' imli'i'il I mill 
iln in 1 1. 1 in i-i| (i>i|Hi,]ij(( i|i IK I'liiitsiiiii ■] in- 
fo illr im n-.itril is.igxn alii hi limn iln- vv.it m- 
l » IHI’.lll III .1 f.O.- ll. |l .ItllllKpIll'll' (|.7’Cl. 

I Ilii it an uiilri u| iii.iKiiiiii'li' git. un (Ikiii 
ilir ilnn i ( i.nli.iiisi- In.tiirn; ,n the sut- 
l.i> r (H IT't i, iln- 1 Im 1 1 | m nett ins i list'd In-. 
HiK ii'lni 'l m i lir ilniviisf.iiil imiijHiiienl ul 
ills- .iingililiol .iiiin>t[ilii'iii IK i-uirerimi 

I lie .nil liEli ill In ills' .iliiiiis|ilis'is' nl minor 
miiMiliu'nis tIi.ii .iIiuhIi in the N in |li isiii 
I'.iihI iimlil .il t* i Ik- iiii [ mi i.uii (i|ia|iii'i 7): Ail 
ills 1 1 * .lie III I Iiliict reiillM [iliiif | Ilf Its-nns 
ill ills i liiiiale I lilii.lls ,it*'j;<iiv: lur Imlli ill- 
lunisosi.lt ami jin-lli.utr. itliiili Ml in u-gjinre 
sihi'ir tlii'ie ii .tlrr.it h si ii hi k alisoi plimi. lac 
(•■■sol J air iiii|Hiia.nir A Id unis'll miieiMin- 

mst[.. ism in tin- ttis-iiKili n| Inline «■<. 

in ilie aiinmplis'iit iheiniMis. anil in ilie at- 
ri)(.i|ilis*i n li eillMiks. an .nlclilinii.il | a K in - 
i ii'iitr in .isi i.ii'i* hiiI.hl' Itiiijii'raime it ,ni- 
li* i|>.iiril iii file- niul-'Jlti « runny ;is a u-siili 
"I inni'.isv In a t.u Kirul !i in Cl I, ijnu. 
ililiiil Tii.mil i. hum flir aiiiicinliii li-niirni.i- 
riori ot i ■( I'.iihI male rial: ll. i Kl. I.a in X.-IJ 
(i so 1 nil. ills sins- in ihe i ist - 1 >1 , minium, i I rated 

lertihirrs. D I Kl. Ill in Irimis |0. 1 K». |..i i ai 
*<l|.ilis|iii.i|ii(i «■! iln- iiiiniii|ileie si mil ms- 
lii(li«i»ai lx >ii I nds: H.ii Kl and 15 m 

• Fi tin mils uli'jti'd 1 ruin die I'k-sirnKur re- 
diuiioii nt .ilimniiiini: il. I K). 

I / iii'/i w Imptnh 

f mailt. |mk J it dev nii-il tn tunic p.iriitn- 
l.irls ini|M iiiani loiiteigiiem es nf nun's im- 
pat it ms lilt- Cl >111)11 nil inn cal i lie at mot pliers 1 . 
Alter a slum rli-i msinri mi ihu use nl niudels 
m pndh l ilimalc Uiupitr Im. iht- laiiindcs 
dc pciuJaiiic ul rlir chunking 'em per at lire is 
disunteil tin ihapicr 1 1 ) stall its diet's mi 
the ilisTntjiiiit.il ipa-ne and. as a rcsuli. uii 
the ocL-aii siren Ij (ion and un llic marine bio- 
sphere. For example, an increase nl the ascr- 
jrc wean ieni[Rraiiire h> 4*C itnuhi iilii- 
uiJiels irlease . iIhiiii nnc-tesenlh nl the pres- 
emh d i -h lived CO; uuiteni nf tin.- 
ainroijiliere and a [x.tar. CO,-imliiced wartn- 
HiR mil (irnlMhU vte.iken ihcdt-cp water 
jninip*. a!ilinni;h in senviiiviis reniainv sen 
M.illl (i l iltM'SS 

Hie impai t id | he itariiliiix "» die ninsi 
siilneralile pan ..I ihe Aniineiir ice mass, die 
«e« Am an in* ire sited xroinirk-ri t>e!.ivt s»-„ 
Jf,’ " ,he " l,, " , n!eieil in ilupu-r l'J. tl Hw . 
tnl l* s K it „| i| H - | m i L phiMu „| ite llutv and 
«tet'|il>riii|f ijiveii m iln- apgK'mliv. On ihe 
lu«is..| im timgile iiitth-iiiiul rmisider- 
■mi.m die , ii t-|» ihiiiniiiif <>| iii.irim-lMMil ice 
Slir.iini i lilt Ih- f.iti I'linn^h t„ di.n, i|u WI | 

(in- i.e MM'i’i in ,n iml,- as mu nuit. i mi 
•pirsiifii nl sthirlu r a jxilai w.imiin^ due tn 
l Oi diitiliiiiig i"iiH iriiiuve hf thrives snlh- 

• n ulls in iniiijie sin Ii imi luim ,|| deuiiii-xia- 
imuhat urn It . ii antstt i- ti i ills- iiniiiiciil. Inn 
ineiiis.iHriiri.iii | KI a , | M .„| mhi-i , , m |,| 
mi'iils Mi<|*i-rt'd. li.imrls llic a m iiti* in mm ' 
Kiri, 

kirully. an iniHMte in ihr CO.’ iuiiii'ui ot 
(lie -iininsgilirii' will im it'.tsr ihr ra|lmii dial 
rs aiailahh- |*ir lis.it ion hy plmtins in Intis .md 

• 'i-Miip- the « liiiiaiit iuii(iiiiiiiis. Ixiih ihiinxes 
aliriiiiK pin jiiinuiy |ilcidiiuiviis [he nui|. 
ilpiii.iii( s|h:iis nt Ulj Htu mm lent nl a<ii- 
Milfur.il ami luiiiul grfanis may lie ai least as 
miptiilaiil at (hr Ilimaiii el fcili and uniU 
Iwller attrmiun. tin rumplr. in a*tclilHMi in 
**' lr»idld«* eftetr as a Iciiriurr. ihe CMj iim. 
dlKttl l» fuiswl fiirl hsirimi^ mas alv> l«- 
hH|iinj( tn iiurrasr agrh uliural yields In ir- 
dikinK water demand id emu uLinu in 

dty nm . 

A wimnun end* ihis tsr client l« M ik hi ln- 
CHwngon 

i 1 , J he bvn P hrt * if* the cMrhun 

c T d F < c .K > pw ct, detailed vuimkal analjte, 

, K,in « , k »iMuj { es arc rniuirnl 

^ ^ btTW,k * han «e mi die 

i .. tauiite pectlKledk . , ' ' - 1 - 




(k'j die mil' nl lift' mils anil hydrates of 
ini-ilianc. 

t:h dll' mle <d ilimalc niudels. mienncdiaie 
in (iiinplexiiv Iwmi'eii Ileal biuljjct inodels 
(svliis Ii tan iml pmride llic derails nil ilieili- 
ni.Kit pal anicters svliicli arc ou-niiiil in as- 
sessiiin tile ImiB-icrin ini|Wtis mi .Ulisiircs 
such as agrii illlllli'J and ihe glnlpal circiilalion 
iimilels iivlimc lumplexiiv may hide die mi- 
di-rl)ing physics and which iclatctl ii inner ical 
ap[irnxiinalinii einplnverl may disluri die 
ImiX-U'ini iiileradimis). 

(-1) die liming and plate ss'licre rise ill mean 
leiiips- ratine will cmiir fsiimnicr nr svinlcr. 
night im day) and ils filed on local cxtienics, 
{'•) die elimi in mnniiiiring trace consiiln- 
ents stilish can enhance the giccnlimiw er* 
fs'i i. 

(ij) delecting the secular temperature irencl 
against l lie noise.- background, and 

(7) die svrii liliviile nature nr the t!C)j <|iics- 
li«ii]. 

Altlioiigh rite ilimatc system possesses 
many resilient <|ii.ilities. man's anilities may 
ls'ell nliei g reads die liilure climate and in 
iiiiiicqiieiH eoiir society itself. It ilierefnrc 
lielmmes us In nut let this experiment, llic 
grealcst inadvertent geophysical experiment 
cicr iK'gull, proceed imubsci ved and uiicnii- 
linilid. 1 liese tii'n liiKiks will imdniibledly 
help iimliidissi|iliii.irv imerrlpauges aiming 
llic nvs'iall ciinmiuniiy iuvulved in this CO* 
priiMcni. Keail lliem. 

.1. Hngri i\ villi the Imlilutr uf :\ illinium) anil 
( iriiptiyun (l. Irinnlhr uf the I'.alhnlit l ’HtlYl UfT. 
II- 1 1 /.V Ijtuwiin-h-Xruiv, llflgiiim. 

Seismic Reflection 
Interpretation 

A. II. Klein. Applied Science, Nc-iv Vurk. xii 
+ lidH (i|>., IW3, S:'i7..il). 

linnnvfil by Lmry [J. Brown 

1 Ilii interesting, allieii iineveii, little bunk 
i evii'ws a broad range nl inpiis relate* I m die 
Liilk'iiiun and analysis nl seismic relk-ciinn 
dttia. In sjiite nl its misleading liilc. il deals 
less with the gening kill intci'pi elution of ic- 
Ikiiinii si'itiuus di, in with the gcmiicti iial 
analysis of seismic ray paths. Fur example, 
statics corrections and migraiiim ilieorv— 
topics nr perijilieial interest if not indi'llcr- 
cmriu ninsi mlei preieis — are subjects ul en- 
tire dutplers while seismic sit.iligrapliy. one 
of t lie holiest ciirrcul lira i idles on ituciplc- 
(aiiin, is not esen mentioned! 

I ills' semantics aside, a glaiue .if die table 
«r cniueius coiilirim that must ul' the ubliga- 
uiry topics nt an over view are iciscred: An in- 
trnduclioii (chapter 1. brief m the point of 
exiillilioil)) is fill lowed by a "Rcvk'tv of Hasic 
Principles" (chupier 2) in svliicli refraction, 
relict ntui, iliffniciinii, Snell s Law. Fermal's 
Principle, Fresnel zmics. reciprocity, saapling 
llieoiy, [ravebiiinc curses and f-k filtering are 
variously, though curtly, discussed, chapter 3, 
('Cornell icnl and Analytical Backgrounds, " 
gels to the ray tracing loiisideiations while lie 
at the heart of this book, deriving time dis- 
tance relationships for reflections and refrac- 
tions in layered and continuous media as well 
as discussing CDP data collection technique, 
NMO and velocity analysis, and multiple re- 
deciiuns and areal surveys. "Sialic Correc- 
tions are the subject of chapter 4, and chap- 
ter 5 (“Reflection, Transmission, and Acous- 
tic Impedance), resiews basic concepts 
including a discussion nf the convolutional 
model or reflection response and Gassi nan's 
equation for acoustic impedance in porous 
media. Chapter li (“Velocity Measurement in 
Wells") 1 1 elves intu well logging and ils rela- 
tion in seismic sections. Chapter 7 (“StniUur- 
al Interpretation of Reflection In format ion"] 
attacks the meatier tupics nr migration geom- 
etries in 2 and S dimensions, including titiic- 
ui-depih conversion, and is supplemented in 
chapter X (''Klemcnis id Signal Migration Sys- 
tems”) l»v a review of Kii lIioII and linite cle- 
ini'iii ap proat lies to iiinipuii-r inigr.it inn. 

The hook's primary ap|R-al lies in its hi-sh 
piess'iitulion nf Liiiisidi-r.itioii whit h have 
lieen either uegletted or in.idniu.iu-lv ad- 
dressnl ill ( niter texts. I ln- ILivm id imliisiiy 
exiN'iieiKr rnliiiincs many ul i|„- tieiitinnits. 

1 he lret|iiL-iu iunir|Mir.n ion ul 3-dimensiimal 

Lonsal eiai ium in analytical ami 

|«riM I'ssing pKH I'diire* is eqirrlallv 

•ill In nigh the 3-1) ili.igianis are aiming the 
most Mini using in dir IxHik. ami ihe ve, n, r 
in Uai ion is alii ujillv iiitn«<liit-i-f|. ] he luai- 
nieiu id i elks lion linn dei iiatiscs. examples 
«l quit tons l x i cUiiniis Iroin such , .hen, 'me- 

11.1 as re I lie led ii, ni . (K-s at line 

» losiingi. and the rehuiomliip Utwevn the 

varmu* types of vehnity niedsiires are iwik- 
1 trh'iivcly intiiuLne 
hijiks like \M( ) stretch also receive an iiii- 
umuI mnug. The overview well logging is 
well 'tone, nrgli a diseussion ul well .shcKJihig 
«*««« NRii-K- The treat men i „| 
imgntiicin and stnictiire is purtkiilnry tliur- 
uugli with respect n. the gedmctric.il iispccts. 

, ^ “ 8 n,, ? n, ‘ wn of ewiunir maiM and 
3-D dam witTi the usual example, comiimiig 
; umriigntted and mlgraicd responds oFbasif 

: 5Sl! ,re t A before 

1 ' - ,n „ c ^^5 r . ^ deserves tnirh lion . A n i 

cipttally usefyl aqtett of iltis hooktt ihe hi* 

■ cluiion of mnTserrsiK ...n’t.’ 
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problems arc unusually fresh and often niuiv 
inl'niiiMlivc than the nccniiipuiiiug text. Alsu 
particularly handy arc the nuinemiis biblio- 
graphical references ai the end of each sec- 
limi. all hough the use uf volume nunibcis in 
lieu ul page n umbers is annoying. Lastly, llic 
numerous seismic sections (lumped, fur sume 
iiucxplicable reason, at the cud of ihe bunk 
rather than inserted where ilicy are dis- 
cussed! arc cxic-lleni and exceedingly well re- 
produced. 

Unfortunately, the treatment nf many uf 
these topics is uneven and often skeichy. At- 
ending in the preface, the hunk, is based mi a 
series nf industry Iceturcs, which may accmmi 
im the frequent impression uf that one is 
reading supplementary limes rather than a 
lleslicd-util text. Many uf ihe basic relmiuus 
are bricliv devised, if at all. and inipuriant 
equations often appear with "il can be shown 
t!iai“-iype introductions. Although this brevi- 
ty may have been an intern innal efnn lo skirt 
iiiiriidaciury material which can be found 
elsewhere, the resulting incompleteness will 
impede renders not already familiar with the 
material. Many of the figures are unnecessar- 
ily confusing, usually because of poor an luna- 
tion and incomplete discussion. To cite but 
one example: Explanation or bow multiple 
channels are used to collect data in the ('.DP 
roll-aloug manner is relegated to a single, 
confusing figure of a stacking chan that 
would baffle anyone not already aware of 
hasv roll-along works. There are no true syn- 
thetic seismic sections (only travel-time 
sketches), although they would pruve most in- 
formal! ve in illustrating many or the princi- 
ples. While such explanatory omissions might 
be acceptable when addressing an experi- 
enced industry audience, they seriously de- 
tract from this book's utility as a general pur- 
pose text. 1 

Another detraction is the uneven and often 
curious emplliasis of topics. Statics collec- 
tions are given a separate chapter, while all 
Killer aspects of seismic data processing are 
lumped under a background chapter. Even 
the discussion or siatics is uneven: Much re- 
sidual statics barely rates a mention. Resolu- 
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lion, decunviilulimi and aiiclastic attenuation 
arc also barely mentioned. Although refrac- 
tion is discussed at length, the traililicinul ha- 
sic equations fur interpreting thicknesses and 
clips in layered media never ajipeat, except 
implicit)' buried in less useful ((rum the inier- 
jjrciaiiou viewpoint) equations. 

Even the more laudable discussions seem 
incomplete. Fur example, alter ex [lending 
considerable won h while pi use describing var- 
ious velocity measures, the author viilitully 
skips ii nr, ugh a disuuissimi id the various 
methods for making such nicusui meins, 
showing no examples of the most ujimnuiily 
used techniques such as velocity sjaiira. The 
cuinpi nation of various time dei ivuiives 
which I found rather elegant, is left hanging 
with no real aiiempi to point mu their physi- 
cal meaning or use fill ness. The problem or 
vcnicul tiinc-in-dcpth con vei sic mis seems to 
me to Im.* unnecessarily entangled with migra- 
tion aspects, without a clear explanation of 
ihe relationship. There is ih, mention of fre- 
quency domain migration ah hi nigh an entire 
chapter is devoted to Kircholl' and linite dif- 
ference mcihuds. Although several aspects of 
seismic data processing are addressed, the 
treat mein is ton scattered and incompeleie to 
provide a useful overview of this aspect of re- 
flection seismology. In .spite of their excellent 
quality, lIic appended seismic sections are lit- 
tle discussed, except in illustrate a few rather 
limited points. Most of sections exhibit a 
number of intemrclaiionitl principles worthy 
of much more discussion. 

Although this book (illcnipts lo cover much 
of the methodology of the reflection seismol- 
ogy. it is too sketchy and uneven to serve 
alone as an introductory nr reference text. 

Yet its 1 1 cat mem of selected aspects is too 
useful and novel to overlook. As a supple- 
mentary or perhaps refresher text, il is worth 
the attention of even experienced exploration 
geophysicists. 


Lany D. Brown is wilh Iht Department of Geo- 
logical Sciences, Cornell University, Ithaca, Nl’ 
i mi. 


Need to order Groundwater Hydraulics (1983), 
edited by J. S. Rosenshein and’G. D. Bennett. Latest 
edition in the Water Resources Monograph Series. 

The 17 papers in this state-of-the-art monograph 
cover a broad range of hydrologic problems that are of 
immediate interest to the theoretician, academician, 
and applied ; hydrologist. The principal subject areas 
examined are aquifer hydraulics, heat and moisture 
transport, and modeling i. v 

List price is $18 -^- 30% discount to all AGU members. 

pijdeiB under ^rrpust be prepaid. Call 8q0t424-2488; j 
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RATES PER LINE 

Poillions Available, Services, Supplies, Courses, 
and Announcements; lirci iiiM-rimn SS.liil. d«l- 
diliona] i user linn! S-1.2">. 

Positions Wanted: lirct inwninn $2.0l>. Hdiliiioii- 
al imcrtiiins S1.5H 

Student Opportunities: fir.i inscriimi Tree, aclcli- 
liutidl ii»cni<ms S'J.Kii. 

Tlierc arc in* iliwuuiiti or cummisTinni mi 
rLt»ilic«J ads. Anv i\pc style ihat is not publish- 
er's choice is charge.! at general advertising 
rates. Eft is published weekly un Tuesday. Ads 
must Ik- reLciceri in wniing bv Monday, 1 week 
prior to the daic of piiblkaticm. 

Replies iu a>ls with Ixis uumherr should be 

addressed to Box American Ciccplnsical 

Union, 'JUUO Hmida Avenue. N.W.. Washiug- 
loti, DC 2IKKI9. 

For more inrurmaLiuii. call 202-162-6903 or 
toll free 800-424-2488. 


POSITIONS AVAILABLE 

Post doctoral Fellowship: Hydrogeology. Applica- 
tions arc invited lor a juunluciural iJosiiimi at me 
Universilv ul llriiish t.nlumhb. Starling date: July 
I. IW4; iwu years, with possible exiensum for a 
Ihiril rear. .Speeilw rvscuuli i,isk will i-c'|iiire lamil- 
iaritv with liydingciiUigic cuviroiiiucim. comaini- 
iirini li.mspuri. and nuiiieriial murk' ling. Open m 
tanilidaies from l', eulogy ur F.iigineeriiia. Salary: -it 
least $2U.70ii Caii.idiau. .\jt|ilicitiiiiis with resiuues 
and add i esses ul ilnec iclerecs should lie sent lo: 

Dr. R.A. I'l ei7c, l)c|xirl incut ■>! Ccolugic.il Scieiaes, 
Universilv nl ISritKIi (ailumljia. Vancuuicr. B.C.. 
Capiitl.i. VtiT 211-1. I'm imiliei inloriiuiNHi. ic-le- 
pliimi- (HO 1 1 22841 HW. 

Research Position in Space Plasma and Auroral 
Physics, t wo research |i* isiiirnix ai llic- lev,. I of av- 
sistant ot ussKiiuie research SLieiitisis arc available in 
llie Depamnem uf Plivsks & Astronomy ai die L'ni- 
vcisity of Inwa fur <|iialific*l «.ainlidaies with a l’li.tl. 
degree and cxiKTicncc in space plasmas aud'nr au- 
roral physics. Present icse.ucli in spice plasma 
phvsics emphasizes analysis ami uucrpmaikm of 
olHcrraliniis of inagncK isplieriL iil.ismas using m- 
sininicniaiiun on lm.ird raiilinrhinng sp.icisr.ii> in 
the IMP and 1M.K Missimis. 'llic Uiiivcimiv ot Io- 
wa’s global imaging insiiiuiKiiuliiHi on die s|M*v- 
ciafl I>vn:iniicsT-\plort'i I u die soiiii'- ol an eMcii- 
sice daia Ixisc o< auioi.d linage* 1 1 *»ni high alliiiub-s 
at visible and uliiaviohi h.ivelcngdis. hiutonieuis 
observations aic also av .nl.ible tin mlwi .iicjs «»t re- 
search including ihe idicsK S nl llic iqipc-i .iliiln- 
sphere am! the gkili.il ilisn ilnui* m •»! .iniiosyilic-iu 
"Zone, flic appliL.iiii slionld idcniilc .iml rii-si iiIh- 
arcas ot his or liei ex peruse wIihIi i.iii * 11)1)1011 c \- 
peiiiiiciil.il 01 1 In* nelical iiiu'siig.iiuiiis in sp.ue 
|i|jsma plivsics aiid /01 aiiroul physn*. s.il.nc ami 

E iriliun will lie •leieruiiiicd be die upplu .nil's qu.ili 
;niiuns and exiccriencc 

A resume ami the 11 of ihn-e persons kunvl- 

cdge.ible uf .i|ii<licaiil's e\)ieneiKe should lie ioi- 
warded to: L. A. Fi .ink. Ucjciri uieni of Physics Jt- 
Agrunomy. Universilv ul Irara. Van Allen Hall. 

(«** a Cite, luwa VJ2 li’. 

flic- Universilv nl I ■ ova is an athrm.iiive .iciioii' 
equal oppoilumiv eiiqjloycr. 

Program Manager/ Air-Sea lnieractlon. NASA 
Hcaikiuuiicrs' Uie.mk I'l messes llraiis.li is seeking 
candidates for planning, developing and imple- 
menting a sciennln research pr>>giani uiili/ing said- 
iite icchniuucs in ihe general atea *■! ail -sea iiiUTiiL- 
lion. *ipn.'ihcally included is ihe use of saiellitc 


scaiicruiiimv to ch.imciciire the surface wind field, 
and die efTcct of surlace winds mi uppei -ocean ciir- 
renis. QualificHiiuus include 1 1 aNHtv 10 coiuniiini- 
catc cETeciivelv. 2) dcmonsrr.itcd experience in con- 
ducting original research. :b program inan.igciiient 
experience, and 4) knowledge id physical mi'anog- 
rnphv. (*S 1-1/13. with salary ranges 1 10 m $41,277 to 
S63.1 15, cuiiiineiisuraie wiih exjicricncc'/cdiicaiiun. 
For further in for 111,1 1 ion regarding roiuircnienis 
and application procedures wrilc m address lieluw 
or phone ‘J02-7j3-3tiB7. Fnniial applicalions must 
be received bv Mav ti. I‘J84. ^ . 

NASA Headquarters, (axle N'HP. Washington. D.L- 
20546. 

An equal opportunity employer. 

University of OklBhoma/Electronlca Instrumenta- 
tion Specialist. The School of ecology and t-eo- 
pliysics is aecepiing applications far a lull-lime Lleo 
ironies I nstru mentation Specialist. Principal icspou- 
sihilities will include maintenance, calibration and 
user insi ruction for a new, computer-automated 
Kigaku XRD-XKF system, and niaintenanic and re- 
pair of electronic components of other lab faculties 
111 the School. Additional nupuritinilies could in- 
clude involvement in the umvcrsiiy's elcitron nu- 
croscupy lab (SEM and TEM). and die development 
of a Van dc Clraaf-PIXE analviical svsiem in nil- 
Uburuiiun with O.U. physicists. ApplkaiitJ should 
have a B.S. in Ocologv, Lheniistry. tir Electrical En- 


Clay Mineralogy /University of Illinois at Urbann- E 
Champaign, “lie Dcjurlmeni nf <h-h!i^s invite* l 
applicJius l«,r a 1 en 11 n.-lr. 1 ck l.iculty piivimm in 1 Liv i 
miiR-i.iIngy. Wr aie seeking i.milid.iies ivlm luve 1 
clearly ilcniiinsiTHled llic jii,li-nii:il to Ih- miisi.iiidiug i 
researchers in the geuei.il areas ul iiiiniiakigy, m*- I 
lallugraiiliy .iml chemisliv life lav miner, iK, hi tin- 1 
origin. iH.igencvis. .mil iiiei.iiuurpliiMii ul aigilla- * 

ceinis sediments ami whose fulure research will 1 

cainpleiiieiii uur existing programs in die |x-iiol>igv 1 
and diagenens id ledimeius. e\| a- riirieiii.il undies ul ( 
compaction and uf kinetics oi burial ilLigeueds, In- I 
haviur of clay mincials during ik-luTiiianiin. peirn- < 
Icum geology, am! si.ilik- isuiupe geuLhenusiiy. In 
jddiunn lo the ilcvelu|iiiieiil ul a strong research 
pingraiii. die successful candidate is cxiitcn-d lo ( 
participate in all as)ncls ur Ic.uliiiig ami advising ul 
the a 1 ado ate and iinilerKraikiaie k-sek 
'[Tie Dcq Kit t mem of tieulugY linuses a variety ol 
facilities fur clay mineralogy rescale h, iudmliiig \- 
ray diffract km and Miioi-evcencc units, an .uoiiiil .ih- 
sorpiitin Sjietlrupliotumcicr. iwn NMR 5 |h-ciiiuii- 
eic-rs, an istilcinc-raiiu mass speiiniiiK-ier. ami ek c- 
ir»n ink rupnnivs. Nuiiieruus mher aiialviic.il serv- 
ices are available un campus, panic til.uly at the Ma- 
terials Research liilxiraiury where there is c-cpiip- 
iiil-ik for Auger elecimn sjicuruiiic-irv. x-t.iy |iluiiu- 
clectrun siiectnimcin , scanning electron 
microscopy, transmission electron microstnpv. and 
ion mitrojirnbe studies. 

This position is available in 1 medial els. rid), i* re- 
quired. Rank and salary will Iv ruinmeiisiuan- with 
experience and qualifications l-'oi i-ipuil kuisicIi'i • 
at inn, please submit a let ter ul application that in- 
cludes a smtciueni of current .uitMiiiiiie research 
iutc-iesii as well as a cuiririiliini vitae. Iiililingi.ipliv 
anil ihe names uf at least 3 rclcrelires willing in 
cnmnit-iii un your qiulilii-niuiis ami pnniiisi- liv 
Apiil I. IWN-1 in Di. Allien V' Caioz/i. ( hainaiii. 
Scareli ('<■ mm Rice, l)ep.niiiieiii ni t M'nlngy. 2 II 
Nali iial i lisinis BuiMiiiK. I -**>1 W. Hum Sued. 
Urlwna. II . lilHHI Hhiik- 2l7WUmM. 

The Uuisersity ul lllimns is an ripi.il-uppniiuiiiiv/ 
aflirin.il 1 ve aciimi i-uqiliivc'i. 

Research Posit Ion/ Department of Oceanography, 
University of British Columbia. Re 11 i 1 ilT 1 .il. 
wiih cxjiei iciiie in staiisiii.il iiu-iliinU .iml u'-uphssi- 
cal lliiiii ilyiiaiiiiis smigln m panic ipjn- iu iln- .m.ils - 
sis and inter urci.ii imi ul daia Irom an all . 11 <*l 
cvclesunde* tpruliling cuiretil miter. 1.1 II sislc iiiM 
and ciirrcul mc-leis in ihe Siraii <>l (,vuigu I In- 
cantliil.iie she mill also b.iu- lilt pulriili-ll "I lliudel- 

ling die ms in lei ms lire- ih-m-Imm .ii low 

fre-qiieiicv uiiiiimi ul a stubbed lluid ■ >1 vaiiable 
drill h. Tin- posit 11 hi is available as ul I Vac inbei . 

PiH I. Im .1 ,lui-alii>n "I "lie veal ami ma* U- li - 
ne wed I • 1 1 a second * ear: u will In- hlkd ,11 |h,s|,Ii,i 
lural un $'J(i.7uin m ic-srauh asv,, iai« nip m m 

$27.1 HUh level . 11, 01 ding In ll •ajm-ii- 

erne. Iu aciunUiKt- wiin (..iiiadun imungiaiioii 11 - 
c|iiireiiic-nis. |>r on il\ will glM-ll t'.iiijcliali 1 in- 
zciis and jiriiiuiu'iii ii-»iilrnis**l * ana*la Re»iuiii-s 
and three liners *d leturih e sli'aiH be »eni I )uh 
PIM4 10 lli S. I ’"iid. IH-ja. ol » Keainrgijj.il* . iriTn 
l inveisiiv Ills, I.. Vain mivei .Hi .. t anaila l >■ I 
IVTs. 

Universilv of Kentucky. I be !>■ painin in "I t a- 
■ i|i,gy ll IV Ill's .1) ■) ills a I h l|IS tail ICO 1 I I'll' III’ 1 1.1' k 1,1' III 

lv p,,siiiun> liras ot e li (,«o|'bvs. 

ics. ‘2 1 StiuiiiH.il or 1 nl"i» ucologv with sum*- em- 
phasis on ge<i,. Iieiiiisirv . geoplivsks. g'suiiallii-iM.iiiis 
>>r prnuli nin gudogv |i isaliin ipand iliac l«nli )■•*■ 
silli 'Its will lie Tilled ai iln leu-1 "f As*l Jam l*i"lj'*- 
snr Imi applic .ui-nis lor a iwhc senior |>-rs*4i will I"- 
con sic leU’il. Hi giee ot I'h.U. is le'iiiin-il 

I lie IkpailRKHI awards Its. MS. ami I Id) dc- 
giees. The starting rank and silarv depends "ii 
■piahlicaiiuns and expsrieme — eiilcei imlusiual or 

made m if. 

1^ tiers nl apphcaiiun should imllKle a lull rionr- 
Ilium vitue.,1 State mein "I iiHini regarding re-wan h. 
names of ihrev referees, and slmuM he addressed 
io- Dr NkhciLu Rast. (luirin-iii ol Search Gjiiiiiiii- 
lee. How-man Hall. Room S3*. I'lusersxs ol keii- 
tucks. larsingim. KY HOtni-OHafi. (!■«») 2;j*-li222. 

lihiVUsh* APRIL If. !W 

Tlie L'nivcrsiis nf KeniucLy is an ,i1linii.iiisc . 11 - 
liun ami equal uppunumii msiiliiiiun. 

Sels mol oel siA'I rgl n i a Polytechnic Institute and 
Stale University. Tl* l)e|arliiitiil .d Tk:.. lug iial 
Sciences ai Virginia l ech inuies .qiplu.iiuns l"r -m 

additional tenure (rack lacukv il H* 

junior level, in Rcllcukin Si isiiinLi.jzs . Ri-seauli la- 
cilities iiulmlc a complete VIIIROM-.IS IX-cliaiiiii-l 
seismic data acquisition nan; an 
VAX 1 h7HU cimipuier using I 111 dll )N IllM.Ci 
software. , 

Applicants imisi demonsiraie a stnmg rescan li 
record: preference will be given in ihcw with eqie- 
rieiice in the ihenrciical ami iibscrs.ilioii.il aspi-dx « 
rcflcdiun seisnuilogy- faculty members are e\pe* i- 
cd U» teach aibulh ihe umlcrnrai uaie anrt gi.idiiale 
levels, supenise M.S. and Fli.T). llicsrv. and ten id ml 
un aclivc researeli iirogram. 

Aunlkaim shoiiki send a resume and ihe n.inu-s 
and addresses uf ihrec referees In: 

|.A- Snoke 

i Department uf (*n 'logical Sc ii'iice« 

Virginia lech 

Blacksburg. VA 24«itd 


Postdoc tural I’osilion'Dalhousle University. A 
is,"- seal CK',11 i< III in ihe tJu-.inugi.ijdiv Ih'|Milmi-ni 
is avail, d ili- |»r a )m im>H inli-usli-il in iii.inm- gi-u- 
iiIivmis. Sjiiulk work iii veils i* |kii l n ip.H icn in luai 
lb ii, sliKlit's.ii nos i Iii- luai gins ul i-.|s|irii fan.icbi 
lull I li lei "p)pii I n nil ies alvi exist lair sell- ill' Mi vai- 

l'd |irii|i-i is uiiliiu i lie Universilv or ai llcillunL ln- 
stii ills' ol ()ic-,(U"Ki.iph\. A I'li I), in grophvsics .mil 
desire Iu wink 1-2 ni"s/vrat m-,i iiie leipurcd. f'xpe- 
IH-lue vvhIi lic.it it"h lic-l|il nl bill jiiiL esseini.il. .Send 
( A . .mil 11.11111'* id twu reb u iKcs to: Dr. K. f. 

1 niHk'ii. Ik-pi. uf < )it'.Miugiajihv, ikilhuiisic I'uisi-r- 
s-hs. llali) its. NS. ( .iii.id.i. II l|E -I] I. 

Upper Atmosphere Research: USRA Vlsillns-Sci- 
enllst/Research -Associate Program ai NASA alur- 
nhill Space Flight Center. 1 1n; Unis ersi lies S|i.ni‘ 
Kc-seareli Asv ^niii in (USRA) iuviiei .qijdii.uums 
fur u reM.Mii li |!iimi imi in il* Viviliiig-Scienii-l/Ke- 
VHrch-Aisiicinic I'rogram ai NASA Maisliall Spate 
Flight ('ciitei. Iliiimsilk 1 . Alalhiliui, in iln- Aiiiiai- 
s|dicric Siit-ntes Hi von m uf Ihe Sv stems Ihii.iiiitus 
UilHirjinrs. I lie restart h will cuiisisl uf ilumc-iii ,il 
studies, data analvMs. and iimdelinu id iht- cai ill's 
ncuir.il iilmnsiihci t- abuse 7U kui iilrittidr in mllal)"- 
r a lion with NAS.-VMSK : s, ieniisls. While wv panic - 
iilarlv seek applic alii ms In.uii rcreiil graditaii-s wuli 
Ihe I'li.D. degree in aiin*>*plK-rk science, in a r el. li- 
ed iliwipLiuc, iiinsidei. iliuu will .ilv> be given c> 
holder* "I i lie Musters degree with .ipi'nipii.iii- 
experience. I'hc- .ipp"inliii<-iii w-ill In- bn ulh- year 
(renewal ili-). salary is ci>ni|M-iiiivi‘. 

Applic aim slnuikl siibmil a iniiipreUcndse resu- 
me ami names ul ibree r'-fi rt-iict-x in Hi. M. II. Ihi- 
sis. USRA. I>.{). Here .lllltt. Ilniilclt-r. UO WUl»7. 
LkSKA is a ii"ii-i»rulil toiisuiluim head'iuai n-icl in 

Columbia. M.irvl.md. spniisouil l*v NASA 

I he Assiniatl'Hi i* an l<pial ( i|)p*iiiiiiiiii' , Alln iim- 
live At lit ni Kinphiyci 




Research Assuclnlc*. Iln- H< p.u Iiiii-ii> <>l fuiili 
and Sp.iii-Scic-iiit * ,u Sl'NY Sinus lliiiuk imin-s 
api'liiali'iiK fui a Ki-mmiiIi \s*m i.tr *■ ii"*iri"ii. t'-.in- 
ill 1 1. lies should if I'spi-iLi-iiii d ill uiipjL, at imi ol 
tlmi'iii Mil I "]ii "I and Aiialvlu.il Fli'iroli Mino- 
siupe it-i luii'iii*- In gi-nl»|U' iii.nt-iiaU Iln- I tc-|i.n c- 
iiii-iiI lias a if Ell. ‘if UK.. 1 lull "it Mui*i*i"|ic vsitli 
MIKaiid will be pin, li.ismg a tii-u I' In linn I'iuIh- iii 
L'. iM. Dmiis will tin lutlt- i-*jiii| ' tn i'll! iii.riiiifn.in* t-. 
t it *i t in i ii >ti ol gi. uhlan- sii ul'.- in* mi i-ipii|uiinii *>" 
■uni icsiMith l-nli nub pi-nd'-iii aiul in » "iii'iii' non 
wiih l.n nits . FaTiuli.il its wiih ' "tn| nil* -I* .tm I I'm li -in 
progr-miuiing nip ut til .\ I’lil) i* j'n'leind. Salaiv 
n iiegoiial'l'-. lull *»t- .iliti>ip.il*. a langr "1 SIZ*-'-' Its 

Semi Imei id uppiu . «li'*ii. n siuin and iialiu's .mil 
.hIiIii-sm-s "t tlii'i- i' leu m i » bv Man Ii SI. I'W | i-> 
Hr Met ni ll "I ill’ll. Hf -p.il niu-iil nl hailh aid Spin 
Slli’li'i's. Si. N^ St"iiv lli"*'k. M I I7'*l. 

MAY St„n« Himd is an "pull uppm lunii * at In - 
llialnr at lion iiilpl"\c-[ Ah# “--SI 

NASA' Space Plasma and M.igneluspht'Tli- 
Physlcs. I Im i* -ill ■ >| ■|">i I in nt v li* "inr mx nls i-il 
111 st.lll'-l'l-lllC.II I ■I.MI 1 11 . 111 . 1^1111 IU I ’■si" -. it* lv- 
Hi'pii’s. and S, 'll Ill'll IS iilnli* sii in tll.ini-' insi* pm .iiieig 
li«i-.uili mici*’'ts III*- Naiu'iial S|i.i«f Nh-iu > H.ti-i 
( init'l al ihr C nnh laid Spate I liglii 1 euu-i n in -in 
< silling 1 1 .ms il L- n t-il pi'll'"! ii id Ills ill" e in *v ")iili- 
mgs mi ils "uiii. id siall l«n data ••iirii'i'd quit- 
I'l.isiu.i .mi I m.igli* liisplii'in phisi, Ms I hr si- alt'll - 
viduals tsill join w nil si-vi-mI i lilier > m .iit.u k ing a 
liro.i'l i .tiivf.- nl ai in iii*' pi mi.n ilv iiiTi-iii|.-<l la- 
■ iln. lit .!■ * is* in and uiiltl* ul ,p.uc s, ii mi* il.ti. i in 
an evnhliig It-tluii'lugu al 1 11 * 11*1111111 III lhe*t at 11*1 • 
lies mi liidi ileiel-ipuii ni "I an "idim- d.na cal.ilnq. 
uiierf.ii mg vsilli I'i irn.i |xd liivt-sfig.iniTs and tjwtf- 
trail )>rii|rei ullu.es I* it d.n.i an cMbiliiv and «l*i« n- 
iiii'iilaiii'ii. pit-paring ■ In .M.ll.t logs, gent-iainig lull 
iiupic* lor i"uiiliu.ik-d niLitii-tjijceiialr d.u.i .icpnsi- 
lion ancl .uulvvis. and gcneiali**ii "I niiiipinht' «u 
oilier valnv-iiddtil daia *t-is Ht-se.iuli iiiieiesl* are 
encuur.igcil and mav Im' pursued "■> a siilwiann.d 
part-lime kr*u A i'li H. iv |irt Leirecl. ;dili"ugh .1 
.Master's degree- will be iinisidi'it-il lur vune >ictisi- 
lics. Experience wiih spate llighi expel init ni*. data 
.inalwLs let till iqilt-s. daia I'll seiil.il lull, public. ilii.lis. 
and iiriigr.iimmng n higlilv desir.dde. Spr.iln ilmu-* 
will dc-peuil upi.ui an iiidisiilnals background anil 
Lnic- rests. 

Send retume I". 

Ur. H. Kem Hills . 

Sigma Daia Services t."rp. .1 M'A-COM ( *■ 

Code 6U1 

National Space Science Daia Center 
NASAGNFC 

Grecnheli. Md. 2077 1 .... 

Sigma Daia Services Lurp.. .1 M/A-E'E IM Ca*. is •«» 
cqu.tl upporiuniis empliiyer. 


To do Today 

Call AGU 
at 800-424-2488 

• Order books/jouriuls 
• Request membership 
applications 
• Roister for meeting 
• place advertisement 

l in Eos 

V • change address 


Unlversily oFSouilv Alabama. Faculty Pcsliian- 
IVniiU-1i.uk pusHii'ii .11 tin- ■ .ink "I Assisi. nil I’m- 
levs, a 111 Min- ill ilcc li<" l"l I" wing Eii'tils ill liivi-ili- 
lit.iic- r.ileuiiiiiti'gv-Sii.iliui.ipliy . i^i Igneous ( iR 
Mi-lamm liiili IVl 1 , dogs Ike I mviisiiy nl Si mill 
A 1,11x1111.1 lias .ippKixini.ili-l* lu.miH siucb ills, and is 
lax. Ill’ll ill .1 glowing llliil "Jiolil.in ali'.l. Ill'' He- 
p.ll In ■■■ nl ot liming 1 and (,i'"gl.lpllV lias .Iplilt'M- 
1 1 i.in -lv 2lill 111 . 1(111 s, and .1 1 .11 litre ul incii' liilf-liin*' 
.mil 1 111 1 . 1 - p .111 lunr 1111 minis Mils |msili,,ii is in Iu- 

lilb-cl iiiiiuii* in im; sepiiiiilH'i . I'jmi. I In* 'I'.idiiiu- 

t"l .■pplll.lll'llis IS M.IV I'l. I*ISI. I'l'Msi' * ill ill II I ll-l- 
in "I ap|*ii' .limn, ah mg *siilia 1 c—inin- **1 sran *du- 
■ .ilhiti aiid 1 xiu'i it'll' f . li' l*i Csk-mi K Sc I '.re 1 Ian. 

C ll i.iii I "i'i ill. Ikj'.ii l ni'iil ul [.•■'•l.igs .md I in up a- 
■iliv. I ill vi silv "I S, .iii Ii Al.il, .iin .1 Mnbilc'. AI. 
V't''SX Al-ii .ni.ingi' T<i li.iv .11 li.isi ihn-r liiKi* 

ll'|l-||-UII‘ sl-lll I" III'' s.lllll' Jilcil'-sS 

Iln l in vi sire ,.| Soiiili M.iI'.iiim is .111 >-i|ii.il op 
pi'il'inil*. .dill luai"' a, ii,.ii 1 mpl'ivi 


Fuiults I’usliionHoridj All ant it Uiiiietsitv. Ibr 
i’bvsus ]i, pitiii|. hi 1 . s,,|i, mug .ipiili' .moil- t"i in 
I UIII lll.ll I'll* si, isl ill .1 li-lnlli’ III ll | ■■■ . 11 1 - pi 1 .11 

ilir \ svisi .1 ivi Pi 111, k-vl I" uuiiiing Vut"' 1 . 

I’iM 

1 .11 id iilair, 11 1 " si fuse -. 1 I'li I* ibg" valid Iim- 
■!<-iii"ii,|i.ii'''l .< 1 •■iiiiiiii ■■■• lit i" t*-'. .iu It .ni' l Ti-.o li 
lllg I'l' fill'll' ' Will I" HI" ll lo I .Ill'lld III • till 
i-sju'i 1 i ll* ■ in p sp* 1 mu iii.il .iiui"s)4" iw |di* -i* *. 'i|i- 
lie s. 'Il solid .I II, i'll* ,1' > 

S.d.m Is 11,’kJ, 'll it'll- I'l.idl"" I'PI .iy| -ll, . 1 1 ll .ll " - — 
Apnl 1. I'll* 1 l uni." 1 l*i |t|oi|i I ." 11 I 10 I II. ( h ill 
in.ni. I fi'i • 11 Inii'iit "I lire six. I ii'inl.i AtIjiiIip t in- 
silsiiv lb 1,1 K .11011 )| Mill Nl 1 Ui-.i 1'il.lisi 

I Ioi ill . 1 Sllilio. I lil-., I . 1 - tl. ill ill, ill ' 1 .!■ 

(I"ll 1 ■ (ll ll "p]l'" lilllll". 1 llljllo'l l 

Colgate University. Mu lii-p.iiinu ni "I l•■•■l••^\ 

.11 < "IV.'lc- l I1IM.1 "IIV .1111111)'. IK’ s "III' "1 Ill'll I" "I" cl- 
ings in iln* ic-.uhmg I. 1111 I 11 ln'guiKiiiu in ilu- I all nl 
I’M* I. I lis-si' ii| n*ii mgs m u iiuludi .1 tull-liiiii- a)i 
[khiii im'iii rein iialilt- tor > iii.imiiiuiii ol ilii' t v, ars 
al iln- ,is«iiiain li » il'ii H icqmri-di A 

T-tcoii'l non at iln- iii'inn n*r k-vl >**"iUl mvlvo 

i,r iiii.i 1 ii* l.il'<>ial"rv ii-jilniig E )m- imsiiiuii nnrel Ijc 
tiilid bv . 1 1 . ini In laic up.ihk nl u-.ii lung umlc'igr.iil- 
uur "u-.iiiogu pliv .iii'f'iir jihvf-K.i! g.-ologv. Are.iv 
ul Inriln-r i-xpciliw are- pifsi-iillv k-si resinned ami 
stuilcl inclmlt- anv >d llic Inlluv, mg di'CipUni's: Kn 
ii'imic ( ■ci'logv , F.iiginc i i mg c ■colugv. •it"iii"iph"l- 
ngv. E dau.il E',e"l"gv. Ilvdingcologv. 'T Marine tie- 
ntiigv. 

Applii-iure vliuiiM siibinif n si.ni it- and llie n.imri 
id adtlu-sst-i "I ilirci ru-leictui'y in Dr Unite Sel- 
leek. Uepaiiiutiii nl Cn-"tugy. C olgaie L niiersiiv. 
Hamilton. NY LEEIIi E loMiig dale lor jpplnalnms 
re March i N. IUK4. 

Cidgatc Lnivi-rsitv is an 11 |ii.i1upinin tinny -.ifTir- 
ntaiivc-acli'in ciuplover .inti cspecwlli invites appli- 
catiniti from wuinL-n and minuiilics. 


uuuiauuiiWKH u.c. uiiymnia. nu 

have a B.S. in Ocologv. Chemistry, or Electrical En- The apnnininienl will Iwgtn September 1 _ 

gincering ur equivalent in experience; salary n tom- H ndiihics are expected hi nave cnmi'Ktwi reqiiiii- 
nicnsui-aic witli ui tali heal ions. Send curntufum vi- mPn is fur the Pli-H. by lli.it nine- I* api'licati 11 


nicnsin-aic with iiiialin cal ions. -Send curriculum vl- 

tat- and names and addresses of tlirc-e prnfesu"iut dnulline is March 15. 1WE4- . ,«• 

icfcrcnces lu: Virginia Tech is an cqujl unit 

Dr. David Lundnn ,Kli«n employ cr. 

SciicK'1 uf Gcoiouv R' Gen physics 

l'ni vet slly ul' Oklahoma M inerelorinl Society of America. * wthc jtmiii 

Norman. Oklahoma 7.10 li) are invited for the [HuiUtm ol Lxma^^etarv. 

Deadline for apulienliuns is Marc It 15. 19W. The MSA Executive secretary is l tc nicniwr l l 

The University or Oklahoma is un alhnnaine ac n - ( , r lhe American (.roplivsicai Uwm i » wasn- 



1 mpni in jctiviiwn such m nicoihcnnipi hciihhH" 
Assistant Professor of Geophysics/Purdue Unlver- J iMibliraltotis. sitlucriptUm fiiiliilmcill and niftt- 
■lly. The Depurtniem nf Geosciences, Purdue !nS' nrranitcmcnts. Srienilhc. maiiageiticni. miil/ur 

University anticipates an upening fur a iumv tenure LJlilicadoii background is (Jcsiriihkj tledtcalimi, tir- 
ir.itk pnsiiiun al die assistant professor level in the ailuiwl ability, aiid Mime knowlcijar uf cnmpul- 

area of cxpluraiion gcniihyslcs. The successful ap- . P rc ron| management air csseiiulii. Julary from 
plicuni must he pi-cparcd in assist in teaching exiiw- nno deuenoing on tiualilicaliuns and expen- 
r.nion gee tpjiy sics coinxcs. athum ed topics In lusflier »* ' Scl1( ) Vcwinte and names of three ^ercncy 

specially ancl detnonsmiEc an tibiiiiy lu develop and Mincra logical Sociri) of Anicnca|2tKW Hot Ida 

conduct pnidiictivc research, PosLdoctoral or H 1 - AW -Washingion. D.C. wm. 


School of Gcoiouv &•' Geopliysics 
Univei slly nf Oklahoma 
Nnriiiiin, Oklahoma 75019 


Deadline fur apulienliuns is Marcli 15, 19R-I. 

The Univc-rsity of Oklahoma is un □llimialive at* 
ticn/cqual njqxii lunil y employer. 

Assistant Professor of Geophysics/Purdue Univer- 
sity. The Deuirmient nf Geosciences, Purdue 


South Australia 

THE UNIVERSITY OF ADELAIDE 

invites applications from both men and women for Ihe following position: 

POSTDOCTORAL FELLOW 
IN APPLIED GEOPHYSICS 

(S8805) 

(FOR MATHEMATICIAN, PHYSICIST OR ENGINEER) 

in the held of Airborne Magnellc Surveys. The posilton will be in the Department of 
Economic Geotogy which wifi be amalgemaiBd with ihe Department of Geology and 
Mineralogy in 1985, to form a angle Department of Geology. 

The appointee wltt participate wiih Professor D. Boyd and a srnaH research group in Ihe 
development of a practical system of computer aided inienwotalion ol dtgdal awomagnebc 
Hat* luKirh 1 * hreinn annHod to nroblams in mineral extforallon and oeokmical atudias 


•rial ejqjericncc is desirable. The gcuphysks pro- 


'- Washington. D.G. 20009. 


cal and potential field geophysical methods- Excel- 
lent computing facilities including a E lyber 205 com- 
puter o]KTaictl by Purdtie University and mini-cotu- 
pnters w ithin the Departnicm of Geosciences are 
available. / , 

, Send letter of application including brier descrip- 
tion of research interest and goals, resume and 
names of three references to: 


niicahis should hove nwjor training a»d experience 


uon W. Lcvauoowski, DcpartnienL 01 ucwc.ieiiitvD. 
Purdue Univeisiiy, VVcsc Lafnyctic, Indiana '1790/. 

Closing date for acceptance of application is May, 
I. 1984 or until the position is filled. . 

Purdue University is an equal opportunity /affir- 
mative action employer- 


Mnic pii^ol econonlk geology. The rh-D. degree 
k required. TJiis is.n growing dcpa^nt wmh a 

port u 1 lily, affirmative at lion empluyer. 


ssssnUal. 

The person appointed should take up the poal botore the end pi June 1984- TJm 
appotrtimeri wift be for one year in ihe Rrsi bislance and, subject lo ihe saltetaciory 
performance of duties, will be extended lor e further iwo yeare. 

FURTHER INFORMATION on ihe duitee ol the position mav be oblained Jrorn Pf^essof D, 

M — lefephone (08) 22B 5843 and Dr P. Brooker — telephone (08) 228 5842 or telex 

AD AA 89 141. 

FURTHER INFORMATION about the general condHions of lhe appoin1mani rt\ay;b« 
oblained frtxn lha Senior Asststanl Regislrar (Personnel) of ihe University. ! 

8ALARYperannum:A*20.164xB~AS23.100. 

■ APPLICATIONS, IN DUPLICATE, - quoting reference number hnd giving fuH pwsonaj 
■ particulars (including citizenship), details ol academic quaWicallons and names and 
addresses ol Uiree referees should reeeh the Senior Asstelanl 

University ol Adelaide. GPO Box 498, Adelaida, South AualraHa 5801, Telex UN1VAD AA 
89141 no( later then April V. 1984. 

The Universlly reserves llie right not to make an appointment or lo appoint by Invitation.' 


EOS Frlmi.tr v 11. NISI 


Air Fwce (imph)iki l-aburalnry Geophysics 
Scholar Program M9BI-I985)- Hit-Air h'lu' 

(n ul-lilii. * Li I*.! . 11 . .n [ \H>I.) ami 'I lie Smillu-.nl- 
iiii I rnri-f Im tFiiiiii.it l.ii^imTiiii); tilui aiimi 
|SI .HI > .niiHiiinii rli.n ,i|i|ilii .tin -in .in- iiiviiiil lnr 
ir*i mil .<|i[m.iiiIui> iiixtiiin.^ tin |'w I -Iti.H'i year 
in lln- lu •■pin *ii * V h< if.ar 1 % *< 1 ( 1 - 1111 . I lin |ii<>)(i -am 
|ii<.\iiti » i< •> .in li i>f ■|Miiiiiinii(-« n| Mim l*J iinMiiln 
itiiijn-m Em *■ In I. il liiuiiiti-i«.ni<1 S 1(1111111 in 

|«-|liiiiri in m . iil< in <■ .li llir.VK*! . II.iiii- 

M-lll.Mll.il> II |lll-ll'll. M.l".<> IHIM'HI 'll tilll.il' hill 
In- K’tl I II it |>l llll.inU fl < -111 <-111 ll III* till I H-nlillVl; 

i> v \iiii>-'|>1n it. I'lii'in. M, Ft iiiijJ'.Ljk. Ittn ( lirinii- 
lii. -V|i|ilmt 'll H im . M.i lFinii.ilii.il Mixlrlmy; minx 
< iini)n .uni tiii;iiii ri mg 

In In' i linil-li-. i im|ii|.ii> > hum li.iic .1 I'Ji 1) nr 
c>|im il.'in ii|ii i mi- <- in .hi .i]>iii>i]iii.iti- li t him at 
t'(M. filin' .l|l|MII|1l|l|r-nl« III IV t«* l "Illll lllt ll |lli'T 
I'lhf <ni-.iilv ,i|i]il n .ilium , cii- I'liniiir- 
VI >|ii.ililii->l -ijijiIi. .iiiin mil ii*i rin- 1 iiiii n Eel - 

.till'll hilFinill ii-JUil In 1 i i'll >|. Irlii'inll. iiv. nr 

IMIlnlill iOUIIi 1 1 1 | .||i. H im I ■ ()*-.■■ linn- li >1 Si-|i|i'lltlK r 
\|i|h . ini lan-ur^ Aniiiitl I, I'ihI. tur liullir, lulnr- 
■ li |T >11 .HkI i|i|<[|i .il lull Inlini 1 1 .111.14 1 SCI-. PL I HU 
If.injiliiiM lli VvLliiii.Si I I- Mill H. :1!!7li'.l li-fc- 
|it m iii i.mji lit |i>. 

Sf m. Hl[>|- nil lajll.fl tJ)l]H 111111111 1 Altll III. Mill- 
\ll 1 «lll 

Geophnic ill* Univrriily uf Minncmla. I In- Ik* 
)Mllini-||i (-ri.1-i|-h .4* (mil- In IK Mil vim .i|i|iln..i- 
ti'iiii t"i .1 Ti-miii- it. iiL ih.'iIii.ii in mini c.iilli xv’.i- 
I'livini li kin itiirihi l.ill I'M I tti M.- 4.1 .1 I'll II .mil 
|>n la-iaMt mini* |h i «ti li -Ini.il ■ lin iiciiu- I In- litM 
<■1 nii.-li il i« hik'ii Imt mi Iinlr*. lt.| i K-Hiifili*. Ui. ill- 
tv in.n;i]iii. i. .uni fri>i.i||.il ini. >iini .mil llic 
f'livii. il il.tr,* ■>! fin - 1 uni .mil iii.mili-. 

I'li i ni n*M .m it |ii»«i . mu id x>'«|>hiiii« mi I hiIi- 
M '«ti.'Xn-iMii .uni |Kilr>iiii.niiu;iiiiii > inuii'i.il pilitti, i 

■V lnv,ll I'lr.MKi i. ,llli| lllM.ll ll’li|||.t|rl|{l. Wl- illul 

t iiijiIi ih>- 1 nit it luaiii 4 ti i I kii ii <■! xi ti] ill vtui 
■ •lift ilie m»> - ii iiiinf |.i i -^ti.iTii* iii .iii>|iii-<.iii ami 

I t. -In pit ■;■ ■ ■sIla'IillMIl. Ilil.allli i. .illll lllllll'll* ifc(l 

I'll Id ».l. illll .i ]• lit | . 1 1 llilii .lli . hi .mil all.lt II .1 

I I ii lit ilium ill . ii , it aii on-ill i,l ii .t.inli ,ii[.( ir.tili- 

I'M iii'ririii. .< Iiittil | .ill ill. .Kit tin .hint tin- ii.mii-i n| 
iliii'r i-r|i>i li-irii iin i l.i M.mli IV I'i.h I in Siilni 

I1.IIK I I.V 1 1* Jt.il I 111! Ill |i| ti|-< i[ilj)4 .Illll lill.jlllllilV 
l|tl I'llltliiui lli in-. S h i | ut ( lull n| \| m in ini.i . 

Minn. .iiNilit. 11V *• 1 1 \", 

•I* 1 ' f inv« uni Minna ml., n .hi * ijii.it i'iii|i!.it- 
lin nl •>|)|-.iliiinit allii HiiHii .it liiiri i III Jill ll .iml 
i ii- tnii i*;. t .i|>)-lia .ill. tin Ik.iu fjii iIiFii.I >t mi it H .mil 

nnn. uiri. t 


Agricultural Drainage. Asiiiiaril. aUixiJtc ur full 
iinilriKir Jciinl iciiuh- Inirk lauiliv jmiiliun in ihe 
ik-iidrmifiiltof Lind. Air jikI Water Resources anil 
A^rkuluu jl hiitfinccriti){. Kill whs arc n dee- 

lunik- in mil .Hid w.iier envfim-eriiiR. mil |>li> sics, or 
rvlali-d lie-id. Al lean ••lit- rTegrtr in cnuiiiecrina ilc- 
linil. A|i]iliuiili limn h.nc slriiiig luckgriMinil in 
H.iirr llnu .mil mime rr.iiliiiiv in |„ir>n» me* l in. 
in.iiliniLiiii ,il ami i*)|ii|)uIlt iiiiinl.iii.in mutlding. 
ami mum* muk .indi.r i-xjiirii-iui- in ciixiiicering 
ilnigii anil iv.ilil.iiinii nl axiii ullurnl (Irainagc s>s- 
ll-IIH 

leailmijr niiliiilri luu iiiiik-iui.nliiai.* Cdlir-ti’i: h 
li.it Lui. ■mill i mu H- in u.uer jikI mluie ir.u»]xin 
ami ili-ti riiitiu- iic.Knitiil ■>! ilraiiiiiue svik-nis .mil a 
t < mi si- in in ’sign an>l cvjIii.iikiii nl uum.ige sviieins. 

I leal liing clinics imlinle .ulvumg nl un- 

ili-rgr.iilii.ili- .nicl Ki-id'i.ik- Miidcnis. The .i|inniniec. 
afier llic n-ir.iri Ii ]ii 'igram is eiulilishcd. ivfll lie c\- 
Iitlic'I unifier a grjihiaie uinr>e in ih.il research 
aiea. Re<eanh irnulves Minis nl j in ir esses in llic 
ni.inaxenieiil mil salniili and slmllmv gruiiinhia- 
ler. iiicliiiliug iriio.iii-i[(iii|ilarids. 

■\ |i|iliiiiiiis «]ic nilrl sniiiiiir i iirriciiluni vita. Iran- 
mitiii, n.iiL'iiii -111 nl iiy.il. li and Iraihing inicicsrs 
.iiulluilKrumid ill <-.nh.i<i|>k a s nf |uihliraliiuis and 
iHJimsviipis. almr.nl nf ilisserl.ilimi .mil die names 
ami .nhlii-iiei nl al ls-.nl llinv leferences m: rrufes- 
mi I). K. Nii-lsen. Chair. Search Onnniiliee. Ik-pan- 
inciil nf laud. Air ami Wan i Rrmimv's. 121 _ 
Vt-ihiin-ii-r I [.ill, I'niviitiiv n| Calilnimu. lkis is. 

( .ililnrui.i 1 Ifili Hi. In Mari 1 1 :lll. |'JS|. pijiiiiun is 
as .nlalile iriiini-ili.ik’lv 

[lu- L'mieisiii nl C.ilifnmiu is an .illnm.iiivc uc- 
■ I* it i 'i*i jiial npjtni lu nils ini|ilinrr 

Space Plasma Theorctichui'Princelon Unlveraiiy. 

A |nni([ni t.ira] |miiiiiiii is aeailalilc k-ptinning 
Minuiii-rnf I'.w-I in die llienreiiuil llitismii in die 
Pla'ini I’lii mi L.ilmraiitn, I'liiicriun L'niver.iiiv, 

Ini mu- ie.il itirli I hr pmiiiliihii uf renewal fur a 
M-fuml ie.ii. limit ins nidi a I’ll. II. degree m in 
r*i|(ll% .iIl'IiI iii niliei reh-i.nil ili» i|iline arc ciuuiir- 
agi-il lu .ij>|i[i I lu- |iiitiiinii uniilii-i ihi iiieiii al and 
imiicci ii al siiunl.iiinii imdiei nil ijhire pLuau uhys- 
i< i iiikIci ilu- 'ii |'|" -i i "I die N.iiiuiliI Suericc r'niin- 
iI.iiii iii. Iiiii-r.ii In in nidi ihe iiu-iiiIk-ihiI die Lilmr.i* 
Inn i-iigagi-d in liitinii ]i|.iiiu,i jilmiisii i-iuihii- 
aged liili-ri-ilnl i.imliiLin-i llmnlil m'IhI a resume 

■nisi dim- |i-Ui-ii nl ii cm lauoii iu: Hi. ||. 

Hkinla. ri.nni.i I'li inti lain naif irv. I'rnueiuii L>ni- 
iinili. linn in in. \J iim'i 1 1 . 

I'j mi i i.iii l' in vci mi is .hi ei|ii.i] (i|i|hh iiinirvAillir- 
ui.iiiis- ai liitii nnplnicr. 


Collrge of Oceanomphy, Oregon Slale Unlvernl- 
ly/Two Faculty Positions. Sediment oi 

SidiHsmtolognl. 12 -niomh. icinirc-lratk nusilinfi as 
an Assisum nr Associate Professor in l ho lailk-ge n| 
Oceanography. PIlD. in carili science, iiwiine genl- 
ogy, or marine ucochenii&iry and siruiiu |niicniwl «ir 
dcmonsi rated ability m conduit graiii-lunded re- 
search required. The appointee will he cxjmicd in 
leach advanced eourses m his nr her snecmliy, su- 
pervise graduaie simlcm research, anil develop a 
strung research urogram in marine sediments in nl 
least one uf die rullowing aieas: ( I ) mineralogy. I'Jl 
i mini ■ in i scries/radinchcmisiry. (3 1 sl.ilile isuuqie 
sliulics as applied icj iliagcuesis. nr (-» inurgmiic 
geochemistry. 

Milt t tit (irologisi lMifwp<ilfO)ili}lv%\ iiH'l Shlbit I\o- 
lopfs). 12-mmiiTi. I enure track misuioii as an Aisisi- 
anl or Assnciaic Pinlebor in llic f inllcgc of Ocean- 
ngiapFiy. Ph.D. in earth science, marine genii my, m 
uceanugnipliv and have a strung puk-niini nr tk-ni- 
onsiraicd ability to conduct giiinl-luiided rcseaicli 
required. The a|i|Xiiuicc will lie cNpecled in ic-nrh 
arii-anced courses in his ur her specially, supervise 
graduate student research, and riiiidiicl n si rung re- 
search program ill marine geolugy and sinlile un- 
topes vuih emphasis on palcuccanugrapliy and p.i- 
leuclimatnlogy. -Send resume and mimes uf three 
references by April In l!J8-l tr»: 

G. Koss Heath. Dean, fail lege uf Oceanography 
Oregon Slate University, Oorvallis, Oregon 97.131 

Oregon Siale University is an Alfumniivc Atiinii' 
Equal ujjpotiiiniiv Emulover and enm plies wills 
Secliun 504 uf llic Rehabilitation Allot 1973. 

Position in Geophysics (Applied Solid Earth)/Unl- 
veraily of California, Riverside. Visiting lecturer 
opening beginning 1 September IVWl. Alihuugh die 
initial appointment will be as a Lecturer, and is an- 
nually renewable, the appointment could lead lu a 
ladder family position me following year. Appoin- 
tee would leach both undergraduate and graduaic 
level courses in gcuplnsics and tectonics. Pli.D. re- 
quired, and evil fence ul excellent nuiential in basic 
research in any sublicld of applied geophysics will 
be L-nnsiilc-rcd. In addition lu leaching, research and 
service are reunited or (acuity members al llic Uni- 
versity of Lalifnrni.!. Applicants should submit a 
I urrem curriculum vita with names and addresses 
of liner |Knple who have agreed to provide refer- 
ences. Applications should he complete by April 1, 
I9H-I: lumevcr. laic applications may be accepted 
‘•nil sin-icisliil candidate is appointed. Send applica- 
tions lu: Hr. Shawn Bidder. Department of Earth 


Sciences. University nl California, Riverside, Cali, 
fomla 92521. 

I he Univc-iMivol Califomia is an l-ijii.iI npiKirtu- 
(litUalliriiiiilive niliun einployei*. 

Postdoctoral Position/University of Washington. 

Kcii'.inli A'mii.He (pint ih u ii >i .il ) with liatk- 
gniuiiil in pliyiii al ixi-aiingiapliy in aimosphc-ric 
siiciii.c! and iiiic-n-M.i in dyn.iiuiial aspects nl cli- 
mate variabilitv. lit in nl a|i]minniH , nl: one (|j vear, 
renew. ilile fur a n-unid seat siilijt-ii m the approval' 
ufllk-f nuiKil. Cinliug dale: M.mli 1*». I >IH I. Scud 
cuiikiilum vitae jiii I a list nl Imn [ |j u-k-reiiccs to 

Uiiei hit, JIS,-\( J. i/o Ih-panilu-til ul At spheric 

Sciences. A K- lll. L'lihctsitv nl Wailiinginn, Se.mlr 
WA'Wim. 

An cipia] >>])pominiiv/alfii itialivc- act ton einnlov- 
cr. r ' 

POSITIONS WANTED 

Mineralogist Geochemist. 31. ilipl.. I'h.lL Ger- 
titan. US |k*i ilijni'iii-icsitli'iii, visa. Lunar (impel, 
igneniis liu ks) and icnt-Miial. (M-diiiieul:ilinii, meia- 
liio r pilous nil kst ill'll ogr. i ] >1 lie al grin ln-iiiii.it/gcn- 
c-liiiiniiliigv. Ino.iil analvikiil e\)H-iience 1 unhides 
MS, INAAi, leseunli c-X|K-iieiue in US. English/ 
Eienrii. (luem. itnpiessivc- pulslk ,u ion rvimd. seeks 
L-ni|)loymeiil in lescaii h, inilustn nr publishing bus- 
iness. mi gvngiaphii.il testiii lions. 1 ' lease cumact: 
l)r. Reimnkl. lust. I. Miiu-iahmv. t'orrensstr. 24, D- 

-Mt)n Miimu-i, I-'RC i. 

STUDENT OPPORTUNITIES 

Opportunity for Graduate Study in Igneous Peirol- 
ogy/Iaotopc Geochemistry — Southern Methodist 
University. 1 'Ik- Hc|uilment of Ik-nliigiial Sciences 
at Somliern Methodist University in Dallas, Texas 
seeks uni standing individuals ink-icMcd iu a I'liD 
prugiam ill jgiieuus |iei mingy am fur isimipc geo- 
cTiciuisii-y. The MKcesslul iijrpliiani should have a 
strung batkuiouiid in geulugv. cIk-iiuhii v. and mulll- 
emaiics ami an interest in vniianic' prnccsscs. Re- 
search will involve ]iai liiipalion in n liclri-oriemed 
ueiiulugical, ge.ichc-iiiic.il, ami isniopic siudv nf Ljte 
CciuiftHf vnlcuiiiun in ihe Ghik-.m Andes, for fur- 
ther deLiils anil .i]ii dir .niuns please cnutail either: 
Dr. H. S. (Vi-h t>92-3c»75 

in- 

Hr. M. A. Hmig.iu t2Hl ii*J2-2752 
Dejiarinicul of (icologk.il Sciences 
.Siiuihem Meilmdist Univeisity 
Dallas, T exas 7.VJ7."«. 
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program and .tulihii.tu.il. late, anil revised alv 
srra-ii ate piimrcl Mun. 

Papers Not Presented 

* 41- «».. | Si nils. 
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S2! A-lt|. j. A. Collins ct ul.; S31-U8, S. 

Gdnne .m, I M. Fdilt-r; S32B-IM, M. Y. Song; 
S42A-H3. fi. Suarez and O. I. Perez; S4°A- 
*W.J. R Kayal. 

SA21.-V-H2, S. MatMishita el al.; SA21A-U5. 
M. O. Chandler and C. R. Clmppcll; SA21A- 
12. CL Mannisc and j. p. Villain; SA3I-03, M. 

A. Hicmdi and D. P. Sijrlei; SA32-1U. D. A. 
Gdl ci al; SA42-04. A. I. F. Stewart; .SA’,1- 
Hi». J. t;. McConnell ci al.; SA5I-U7. R. F.. 
Djiitell, Jr. ami D. J. Strickland; SA52-12. U. 
.1 tahr cial. 

SCI 1-1)7. D. Moses cl al. 

SM11U-03. B. Hauvler el al.; .SM12A-D5. 1.. 
R. Lynns and I). S. Evans; SM12A-15. n. R. 
I'.trsgnatill ct al.; SM-I1C-D1. J. V. OKriir. 
SM42A-MI. J. L. Motwiiz el al.; SM42A-MIL 
1). W. Datlaiwc el u!.; SM51 E-37. R. W. Suim 
el al. 1 

SS22-08. |. V. 1 lulltveg anti |L Knlx-riv 
12 2 All I. A. T. I.indc el al.; l'J'J A-U. r ». R 

B. (■raunt.-ll ei al ; I 4IC-2I. B. (:. UainLVHi 
and M V. Lee; T4K.-32. |. Tliuiiic it ltd R. 
Bfll*. I -IIC-33, M. I-'. Ciillin and P. II. Kaliin- 
owiiz; I-I2A-H8. 1..S, Clnll; I'42t:-»7. H. 
Julius, ,n. 


\’ 1 1 B-(Hi, U. A. Svcrjetiskv; V21 B-D3, R. K. 
O'Niuns and K. R. Oxhm gli: V2IB-DS, D. T. 
(di.ilnenuiii and I 1 , t). Banks; V22B-H7, R. 
Zhang: V31A-CI9.J. D. Friedman; V3IB-H2. 
(». 1 vuissihi; V31B-U7, I*. |. Kii|]yd|imski; 
V3IIM3.J. Melgasnii; V32A-1I.B. R. |uli;m 
and S. A. Sipkin; V41-H2. R. IL Witili. [t. 
and N. S. M.iclcud; V41-H. r ,. T. G. Pierson 
and K. M. Scott; V4I-IH1. R. L. Dineliari; 
V42A-3H. T. II. Pcarcc: V:‘ilB-l3. M. S. 
Weathers ft al.: V.VJB-IW, [. D. Morris. 

Late and Revised Abstracts 
Atmospheric Sciences 


fiX-UCt ttuBDliei-lo folintlil 


HmuruiMi »t 


J. VOOOLET 

|. ML i m U H (both at Oiapbyaioa Frograa, Unirar- 
aliy or Kiablnxtorj, StatLlo, IU 99195) 

Continuous AtiioBpbaris hcantlal aaaaureaanla 
with tha Bj-wipa latbarad balloon ayatu hava baon 
eada for duration or >99 haiira ab 1.5 to altitude 
and "ZB Koura al 1.1 to. I-houp avaragea or tRa 

I. 5 ka data ooapara ravorably to tb. Car regie 
ourwa. Tb) I.t ka data alHu a alallar diurnal oat- 
tara with iBeauhaL srsii.r tariaUon froa cha oaan. 
Furtharaora, a olaar alaairlc flald farlatlon with 
alt lUida la aaan (bore a row hundred Batara. 
Cbargi-dUsbarB« tlu eoaaLanC Maeumanta indl- 
aala that tha By-wlra ■miroa lapedanoa la on the 
ordar B f a Taw Uaaa | 0 lo n at both altitude) j B 
■granMUL with aarllar lexar altltuda naaaiiraaanti . 

1 Car nigle-l lka paLttrs la abowD by Hy-wlri ourrant 
Haiurasanta In tha greundad soda, which hava 

“* M,u “ of »iOu A during tha potiatlal alniaua 
and • Mr. * during tta amaua. OMund-ba.ed S- 
flald aauuraaanta with a flald alll allow 
anhanetd 9-flald in tha ildnlly of tha apparaLua 
the wlra*"" 1 " llh * ,,,pl * •*««ttoaialla aodel of 

Geodesy 

> t.-in 

Dio £1 Kina and iha rnrtl, Jtcuunn 

t*- Hi £uLmla 

n . C. i'-.TiV]u|aL 

J. 0. M-key 

J. A, fall at jet frwi ulnlcD Lsborntiry. Cal 1- 

* ^sttlulo of Taihnolopy, FAiadona, CA 9I1D9 

' r'ni'.i'al ^ Alnnaj hurlo and Fnitroa- 

R. nlil fuoairuh, Ino., C..-)Lrtd t , >. Hsaiathu..,tia 

«(n- Th "i E1 . 1,1,10 **’ oh * ra «arlaod by wtda 

•((•»» Phono and ooo.nlo 

issw’Sk 'sai jsa 
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vlLh highly ar.unaloua oh-.ngoa Jn l ho t-.-ricth of P«I 
(LOI.) »nd ihe Alnvjjl.orlo Angular r'coontuB (UN). Hi® 
AAH rejctod n rorord Mrfi ] D lata J .n.mry, 1983 , which 
Is sal .-tied by an uqusunl f-tnk in tha 1.0 D .ll Ihd nan® 
Us®. Thono nhnngoa worn due l o a ucnt><r>lng of 
tropical eaalurllos and a slrongih«nI ng of tha aid 
1 a tl ludo wosiarllea, oapnulall* In tho nirthorn 

heolapbera. AL loaal It 10^5 kg a 5 nea - ’ or wiatward 
angular nomen tua uaa abaorbsd nnd than lC 9 l 1 *T 
a tsonphore during Ihe iirled Troa aid J.munry to aid 
Fubmiry, I 9 B 3 . Chengaa In tha alaonphorla bob® 
dliLrlL'jLtan do not seas to hnv® contrl bul®<! 
BlgnirioanLly to Ih® January, 1993, AAH enoaaljr. An 
ewaulrAVlon of I.OD data froa Ihn prsvleul strong SI 
nlno In 197 a shows no unuaual LOb changoa. IS® 
relallootnlp totwuon the January, 198], ovonta and tho 
B-aions] ;yolo of Angjlar Hononlua will to dieouasod. 


Geomagnetism and Paleomagnetism 


j. AgHkHl-KAMEn. if E a inniu.», - u m... 



. . : -'is'ifi 
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Hydrology 


PownaneaB Lateral H()lm a£ Irw ih« Orlnoeo. 

Aeabaco and Ouavtaia Rivera, In Southern Vqngruele- 

rPAMS B. wriaKAHH (lnacicuto do Ikviiu Nature lea, 

Unlveiai-lad Siren Dollvar. Caracal, D.f., Vernruelal 

iSponaorr Carl f. Hordlnl 

Tha watera of tha Orinoco, ht-ibapo en.| <ius vine ri- 
ven, at chair coincident oon flue ncq at San Parundo, 
era narVwdly dlfCannt in chair chenlcal cup-iglLian, 

«■ wall II In thslr nunpandad aadiosav conosne ration*. 
According CO Sloll'® claail float Ion of South Anar lean 
river watarn, thay fit Into tha elaat. hlac» anl wnlia 
water rlvata. ra®p®ctiialy. 

A nuancltatlva study -a® under tak an to maaoura tha 
lateral ottliv, of thaaa water®, at tnelr r 1 a i n-, staqa, 
Jun® 15- 19. 198 3. Huaauroaanta wora nils at trill 
sactiona, one at oath river mouth and 4 along tha earn 
acaa of the Orinoco. from tho confluence. 

Bamplas wara cahan at 3 P'lnta on each or cha ^ cioss 
■actions. Watar, at aarh aaepl in, legation, was tatan 
■1th on intoqrat ina Vaiiln, from Lho mirface to ann 
eater above the butoe. Incliai tempariture. pll and 
conductivity ware meaeuied at tho fluid eltas, iM al- 
kalinity. NO, -nitrogen, total dlsaolved phonphorua. 
itieaolved organic carbon and sueran.lid aedlnentn I '62 
and >62 un) concent rations warn deterntnad at the 

laboratory. 

biachar^a and geoeetry of tho ohannal had a narked 
efface on the mlmn-i rata of cha 3 rlvar wacara. Trone- 
varao nlxln-j waa alow and the roiulti of tno mcoaura- 
uonto and analyse! of uipundud sedluente, alkalinity, 
total diaaoLved phoapnoius, HO -nitrogan, conducclvliy, 
dissolved organic carbon, pH iM tampstatuta I In * 
dscraasing order of Importance as indicators fur 
differentiating the watar masses] a Sow that up until 
approalsscaly 100 Km below chair confluencs. J'isc 
above when tha VI chads River cosaa In. tl.o Orinoco, 
AtibSFO ul 'iuaviare watera had not yet fully mined. 


Ocean Sciences 


um-i:> 

koducod Trace Oasoi under Lw 'JKygon Condi Hons in tbg 
Wstsr Column uf SaanUh lulot. Brlilsh CnluablV 

;i. A. da Angel Is, J. A. Baross. K. 0. Lli lay fall at 
Collogu uf Oconnogiaphv, ■’■rof.wQ "'ISIS tulvuralcv, 
Corvallis, OS 9U31I 

The radutud gases H,, CII , Cu and K.O, as well as ■>., 
Nn.oa. Nil" NO,, HH^, ATI* bid Jcolir Iflcnt ion potonllAI 
(atotylsco bl oBVagc la^hnlqual w«ro coasurcd thrvuyliauL 
lU uarsr colunu ol 5aanlch Inlui, BrtLIsl. Colurhli 
In Octohar, 1982 end In februorv, Api 11 , August und 
Saptfahor, 1983. Saapllog uns cone on, rated In Lhu aid- 
water column wl.ara low u, (• 2ll will cmlli Isn, pro- 
vall«d. A high degrsa ol'vorlabl I lly In tho reduced 
trace gaa end nitrogen species cun centric lour waa 
observed In this region nnd Is bo 1 Icvrd co relied 
□ultlhlo produ-it Ion/ consumption nochoniaDs for ihe«a 
gasna and nuirioncn. C.rre lal Ions ware uhsurvud .ucuny 
B, dsx las (5.7 to lb. 1 nSi , high dontir I i Use Ion 

potantlsls <123 to 1 Hi nuules N,o/l/dav< and Alt' 

caniua 1202 to ASw pi). Addle IwBallv, tha u.lncldchc 
ol II. and CO ci Ids (J.i tv B.H n‘1 H.; 0.1 U 27." n.'i 
0)1 As well ac ll-. and Ml , Dll m-iHlnj .‘-.2 I) 4." n'< il s 
).o to 05 a-l NH , OK) ati Co vl". oi . •■m.u.-.pt I .n* 

oawlanlsc. Involving iP and Jill. respMlIvelv. I in. data 
wui.gcnt chnl Lhu mu.Jianl’-ic roylldl Ihy ihe 1 1-.-. r ll-j- 
ilons ol tliosv gasi-K and nlttvgcu iiuirlui'Lu In >a-.nh.li 
Inlat raj blr conlroll.d by >' . •..•u-.uoliet ions low 
■J, IcVvls lO. 2 to 2M«1it.i." 


PLUTCHAK.NOEL B. and Bf.kFPT .1 TilTf Raytheon ( 
5126 Balaton St. Ventura.CA. 90099) 

Under the sponsorship of Bureau of Inter! 
Hlnaril KinageinanL Service, an Qitenalva pre 
or naagurasants in tha ooiaLel waLara or o®r 
California (Point Conception to San Franc 
■real lx beginning ir November <983. 
Baiaureoent components are: U Tine va, 

meaaurenants of our ran l spaed and direct 
preaxura, tenparelur® and conductivity el mac 
sitea selected to beet capture the rlow pitl 
lndlcitad by the results of historical stud 
These heve oharectarlead the large seel® reel 
or the region es a number of flow rog 

approximately paralleling Ih® trend or the eo 
2) Neir-eynopUa hydrographic 11 nea run rou 
cornel to the ooixt at Intervals along the c 
■of 50 kn and extending offshore to about 70 
2a)Contlnuous current profiles along 
hydrographic tracks using a ship mounted dop 
acoustic aetir. 3) Near-aynoptlo aerial map 
Of the surface (100 feet A3L) wind and tempera 
fields and the aurfaoe radltnt watar tempera 
over a limited geographic eree in the vielnit 
Point Conception during tha hydrogra 
Beaeurnenla in that area. X) Aerially “ 
Legrangian motion along the hydrographic 1 
during the time of hydrograhplc uork and ala 
Lhe looatlone of pertinent smBll scale sur 
motions shown to exist by satellite Imagery. 

Historical and enellllary data from other sou 
in the rag Ion will be collected into the data 
■ or guidance in the sampling design and 
comparison with the on-golng results, 

particular winds from the coastal sites, one 
and ofTahOre will be analysed for their infill 
on shifts In tha current atruolure. 

An advisory canal t tee end workshops will 
convened to guide the program. 

'■21A-I9 

InElmiK. j( liydrothimal tatotom on Envircnmunt lu 
Santorini and Hlloa Islands tCvclaJes. Cranes l 

■I. S. l-ALR-TTE - 5 1 L VE B iC.S.R .5 .-Unlveralte d* 

Perplyuin, SAiICm) hranie, and Carnegie InstLtulLan 
of Unlilnglun, U.B.A.) 

Dio rlimlstry af five hue spring* sliujtod tm Is- 
land! tr-VB the Cyclades were aludlsd- Ihey 4ru la- 
c-ned un lend ar nl «ao, un lhu holloa, of bays or 
Ir.iiturcn on Hanrurlnl-Hea V^lluilL iStsrtW nnl 
N.'Rj'Ioi. HE 1 l*h iTholnrlxoln nnd (Uvrugromnal sad 
klBul,.* |'(bv mjp j L ru I , Tho ehi-Blsiry of the springs 
’Ii. vs [ 111 . * i rung p.xrll. Ipai ion of ssaw.sur In the 
hydr.iih4Ta.il fluid. Compared lu siandard nua wftlvr. 
lu. Kn .md j lOj ar> always In ,»*>•■ (n il.e springs 
“ill. f.'/Hn rullus varying I ten 5 to ID. At lhe 
lnii-rfnc u t'Oiwvrn hydroihomnl fluids and sea water, 
siring proiipUatUn uccnrs. Iba new nSLarlal formed 

Is r-r.-dOBliianlU Shorpli.iun Cv .r fplOcry»(“Hn» -">d 1“ 

r-®pnwd ul Vu ond SIOi with Fo/Sl ratios v.irvlng 
(two. .■ io J. Ai nua, vnrlaEluns in the t«BF#*lth>n 

"vJw.iiur, ruck! nad sodimuntB surrounding xbo 
iw.uih uf thll llnt apfirjg j L .p L . n J ousllv on tlw pH md 
•-lKr.uir, u f the hvdrothunpBl fluid. For oxoaple, 

V" Rflon in tin- Ibvlurliujla Hot Spring, th® pH la 
v- rv l><w (il.8) .md i hi- wit pis uahlbii tho higheal 
r oncv ntroll.-uw of JUaulvoJ Fw ond Hn at tlu. five 
"l-rlng* siudiod. Tho endlnums surround lug lhu veils 
•irv al... vorv r )■ 1. In Hn, with ibo crystal! uhucrv- 
■ibl.- vr, dfrir I L.il grain*. Un the contrary In SBn ‘ 
L-’tfnl, where ll.u pH u| xmlHBlon Ii higher then S, 

'2* 1 usd 5 are frequently aaioelotud with Fu »nd 5Wz 
In tin. witxr svdlarpis. 

'"i land, rum.ir.*>L-s and h.-x .prints modify the 
’wr rounding m»tutisl. For Dx.inplo, la companion 
■" Ih® unjlierud rmiks, Muy and f nr® Blwayw dspls- 
■«d, wl. ergon im.-t.iU such AS iu ur Hu nro ufitn cn- 

HOisd. 

ft-’U-il 1 

nrjjROMttocic studies in t he southkest pacifi ci . 
g gimbT BesBarg?- gsg L hi ^ " 

(Crsduaie School ol Oceanography, Unlyereley 
of Rhodu Island, Narrsgansatt , BI 02882-t|9f) 

O'*. REA (Deportnenc of Atmoaphorlc nnd Ocaanlc 
Bcloneem . Uni varsity of HlehlRSu, Ann Arbor, K1 48109 
LEG 92 BRIFBDARD SOIHTII'IC PARTY 

W 91 coopltt ®d sultldlaclpl Ini'y hyrirogtolhgic 
*>udl«n of maven sires In' tbr Fsclftc to sismlns th* 
emu rota on past and present hydrotbatoal* proeesss®- ■ 
Olvt saw Iltda , gttaa M7-BQZ, wars dr Iliad In four 
««as which fora an E-V rrarsscc on the mil flank of 
ins gist Paclflo Its! ax 19°S. Bsa®a®ni ages nf th® 


four drilling nttn usro approxlcitvly 28. S Ha, |J Ha. 
18.5 Ho, ond 4,5 Hi. The trdlomll nl ihxia sllai wax* 
dcnlnanlly nsnnbfoiill noisi with varying prcporlluns 
of Iren aniida-rloh cliy noil of uhlrh la probably 
hydroiborsal Ln origin. Tho boss nl rich nrdlnni 
Boctlan rontaluB rhalLi wblrh are not of hydiolbrrril 
origin. Peru unterv nbowud no cvl-hn... r.f pr-x'nt-.j.iy 
hydruiboraal advectloa through tht iiJIdvIIb , Ihe 
oldusL ilie , 597, vis ir-i-nttrad end drl|l*-d «ln l..(f. 
bnsrrjent hi in 511 roc ovor/, him^lta wur,t rnllm r ■■ 

flne-gratnad fcrrobasali i , dcoiL.inll/ eiailvn llwu tinlr,. , 
nn.) have undergone ar l.nal throe ningcs or all^Mtluii. 

Log 92 also rut ur nod in Mlc 50 th fnr n b.iIiv uf 
downhulo ekparlmunti Including re.li l-cl.annot nnle 
logging and n aulsalr expurlnani uslna a buril.olii 
illimndtr ao a receiver, rriltalnary rcnulis cuggrsr 
c.»aljsrable snliotrupy In fructurc p.ilcerns n,»..Aj ih> 
hoi o. Kewi’iholo toopsriluro logging ll,r.w..d !h*i duoaholt 
flow furcsd by under prensurc hn diciea.in.d Ir. 2-Jsfsc 
nod [Mr tho luting hole Iroperaiurv la nnw aLuijI 
lbh-lhS C. Ilntor Innpllr.g ahoved crivnxlvc rcvli.4 
of l-orobjli- waters ulrl. ellber tl.r t^snlis or il.e 
drilling rud Ir rh* hole. 


nil. m 

Trnts tom In the Blanco Trough and on the .jot-li R|Jr« 

j*a p - Ltlley . J. A. Baross and L. I. i-crdon (all et 

follago of Occinesiophy, iTagan Star® l-n Ivor oil). 

CorvilllB, OR ->7 3i 1} 

The Blanuu Fracturs ionu ul.Uh -longatis tha Juan ju 
Fuca and -jorda g Idles Is cocprlsad oi nur.wrn.ii ir.)p« 
With Lhe largeat .lod Joopeax being the Blnnco Tr Jur.li 
1*1° 20'N. lli)° cm. 

Verticil profiles ol •),, N-nutrlcnl®, CK. , n jdJ 
N,0 were taken In tha blSnco Trough In Jun?, ics/j, 
CSopared Lu cOrwaK cat Ions .it alnllir doptlia at a jr.i- 
tlun rooovvd irn the rldgo-trvugh area 1 3« C H, l.i *.) . 
u, was reduced by epprexlaotaly ono-half wlthta the 
tfoughi CII was a factor of ruo higher within ih, 
trcuib sxeSpL vorv near bottom where It woe undolact- 
eblo. H, concontratlc-ea were alollar at butt. i|.illmi 
Tl.a rsduSod gaaee and nutrient) oil ibuutd cunsldni- 
obla vertical structure in Q)ar hvltn uunplos allhin 
the trough. 

A serio! cl noar t.-.ltuo hydrociwt* wore also :>li 
during ■ gcnurnl survey for l>> di"Lhsn>.il .utlvity m 
the dona PI dan In Ausust, IvBO. "ne t1.>*o 
Slotluna fi:' Qp-N. lit fiu'U) e'l.li-IBc.l CM. wvn- 
tenr rations on order ol mngnltuds j1.r.*.*c II, x- .vibl.-nr 
Ju'P vnluo In the lower *.i)0 notviu, Indicailnr Mm 
tha dll nv huvo btio III the vldnllv Ol .in J'llw 


Argon »l The tlrst daap p,afH*l < Continued.... > 
H.CKAIC, K.kn fStrippl Instltutlsn o! Ocisnegriphy , 

TOT, U Jot Is, CA 92093). 

H.H, LDQSL1, U. UEIIMAH, P. KALT {Untesialty ul l*rn, 

CK-3012 Barn. Sultiarland I. 

The lira, depth prattle lor 14 Ar t* ceanlc-rey 
produced 'non-transient* tracer, sman-llfa - 188 y sale 
- U of radlurarban naan-llfa, use reported l>r euiface, 
250 a, end 800 a depth, of the H. Pecli |c 5mi(l 1 
kleclos, two years ago (Craig, Mg, b><«11, Oeaehgar, 
EOS 62. 912, 1981). v# now have data (ala-, lor ! Vi at 
depits of 0, 15(1. 250, *00. AM, end *ZOU u (pogelhlv 

sore b ACU I lari I. Suplos lor each daplh conaler nl 
b0*> rciSTPi of Ar. errlpped frua I iota of .-ceen wile, ; 
u It lonely a 10 depth pro! lie, rapreeenilni > lv«* ol 
wsier. will be cocyleltd. A, 60" a tr.a n Ar actlsllv 
le 401 of ~m.de rn’ ■ defined ss atnoepherK end iJ'lace 
water artlvliy). Ar 420ii ■ Jtpth we observe ■ ”i| 
acilvlty • |7X ul KL'dem (ihe counting rate/escple here 
IS 0.02i oi that lor radiocarbon ass.ireaeni*. >*lch 
give) an Idea of ihe effort Involved). The C Hiuy 
•ge" lasponintlal decsv tins) for this water le IH" 

feare. which glvra a pradlccad * Ar activity I Ha of 
■3,91 Dodern Ivi, in seseuredl). Fur a liable cwo-bvi 
□lilngeode), howavai. rhe radiocarbon data give a leap 
■alar raaldancs i la (at Oeoar-m I) nl 21)5 fairs; in 
this nodal CM predicted deep water I’ar activity 1> lit 
ol modern. Reaiens for chi*, and other model) will le 
dlecueeed. ai Kr will ba coE»arcd In tha upper waters; 
at 4000 m the acltvlijr la lata thin 0.1 dpa/tcKr, 
IndlcaLtng nn air contamination (' 0.511 ,n Ihi iin-Ie. 
Although the 2i0-4g-aaci> I* wsrird taiieli J Ll-'ehhS 
( iso DO longer *>IM, w fortunately have two ur* 
Pacific prof tl« letacl for naaau tenant. Tha ajdlence 
will ha uked to rlee and face levied Sail lie loc ■ 
Bount'l silent madtiltlun at th* close ol thll lllk. 
In tribute to the late Gerard IirrsU which hava Bade 
that final deep cull cha longue on® of all. Sic 
transit gloria ur®! 


Siorei-Drlre" Current! in th® igU Birhirs 


R. B. Gordon (('■on Production Raieirch Co.. HoutLon. 

U 77001} 

lhe response of the Sant* larDir# Channel lo sLora 
winds was tnvobtfgaLxd using a lao-d Iran* tonal (x-it, 
two- layer muerlcal radel. The model has a surlaca 
alttd- layer thit enlratns according to a velocity de- 
pendent par we ter I a al ton, and a lower layer in which inn 
density varies linearly with dapth. 

The passage of a storm Wit occurred In Fanruary, 
1959. was stwilaUd In datall in order to Illustrate tha 
highly non-linear reiponsa resulting from large dli- 
plactoanLs of tta ihtraocllne and Trcm lhe ■"traliwant 
process. Far this storm, eSiiailes oT tta tong-shore 
biratroptc preisure gradient ure ayatldble frw Cdl- 


SuUM it the university of WtfJreU. 

Santa Barbara, using a throt-dlaenstonal model Tiering a 
targe sect ton of the CdllforbU shelf eurroimdlng tta 
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tvI Jent c IvT I u.cnyoel H unt la llftc rugciia t t> true IASA 

C. A. Powell cUrpiriaent of CrjIciv. USC-Chipel Hilt, 
chapel Illll. N.C. 2 ri 14 1 

Array itetorminr.! ailnuth of apprqjxb, edlurf for 
teleeulMilc uwmu occurring at JlsUKoos Btcuc-llng 
in' agree fs.urablv with values iiredlLti-J hy the new 
code 1 fur lower smile haierogeneLty JeceratncJ by 
lii,*a,.nskl (19831. ..j re count -ig nuuJ far two large 

arrays Iccalcti In tho woitern 11 4., tASA BrvI Harford. 
rrMlutrd -. anoulius calculate-! using tho blkewynskl 
nude I ngroe In sign and rrlati.e n*|nle.,de with ", 
g»£j||» calculated fur LAS* for nine oul of ton 
glubillk dlslrlluied ta, pathf. LA9 a c ukcsjIIus are 
j|»ys larger In obsoluio magnitude' but this Is (a be 
xipvrtrJ It the (pilewunskl misle] | .reduces u lu. pies 
flltecrJ -lew a< r ho VCI.KII/ pvrt.Jlh5i Ic-ns 
I'tugrrcicnl ti greatest fur ray pall.-, ortgisatlrg In 
-v-illiutn Row in AIJiticH'1 n*.ir array lo.ur nanllc 
Mrux'urx* 1» ricclrd to rvplslr. thr IASA wn-l lijnf.-r.l 
v ancnalle> aiic-ialed with thll iour-:r irgion Tta 
u.ir.ll e.cel lent agrucexnl be, -eon li'* and preJutcJ 
ji.c-jlier vuggesit dai iliiMcnal. unnbiivw 
inluirilinn t-.-n--rrDing tvwx-r n»n, le her vrugenvl ') 

..r. b-- uerxcJ fivi (he IAjA >rrav dlagrin. 


SI’R: Acronomv 


J 1 I.IO*. n( |r lui.-,yr.."r.- -.*( . l.l- 

"ri.- rTT.'T. J l_t n J £ 'j rj 1 "oi 7* V '• ■' ' “J 7_1 1 T 


J. H, U nlcOXT (Air Ii;ii-:r 
* p < c ■*- 5? t'.oev*. f. i •• 4 - 


i.rw'iL-. Mrin j .< r 
■I i-.ii ». 1 1 \t i • i 


ii. J. *,ir-.iv. Iii' c-rn .-l.i *» 1*'" I -■ 

'.put Selenoei M.inoo, L-'*- "!■■• 

Mbjralory, 10! * 1 a" "1 1 . S'* eiPAl*. I 
(.. fl. l». (S9| Inx trail Iwnit, V'lo I-'* 1 . *!< 

-. s. holson (',J| Interns' 1' yjt , "nl) Tip,. 'I 

ein.’Si 

SL ’) 42:30.5 '.HI on 2 9j,, l J, j vj'ri" virin- 
<J„“ dce-jrro-l dpjroel-’llt (, 13 .PI norjew.-.' 

(0,1 In,)), Cllllornti. IP." 1,.1-IP,"! wi.e *JU -■■■• ' b. 

mu oartnyjj. a (vipie-i .•n-.*i-,s or.-’p-u M ' 

J-.^iJiphere to g-owralu i presv-.r- (ul-.* tniL cryifel > 
large icsle ira.atin; lonespr.eric aist urbane*. Tnls 
msturhinco wsv fletecLO'i b. n (iuvphpric r>mieriag 
netware al fir® locattong chit *vre u-piriied tru-i the 
eirtn quite eplcratar ty between 160 ar.-j 295 en. tie,® 
Obl»n«atloni aretbwflrsl lsr*.lph,-tc Ilf-Iirclr.nl t'3 
ta reported this dole lo an urmuHe enlcentrp. 


SPR: Cosmic Rays 


In this s lout al ton, ll «*» necaisiry to incrawe tta 
depth of tta nearshore grid calls In order t $9 r *'" nt lh * 
Oi trace line froa Intersecting lhe bottom. The effect of 
this artificial deepening was *st tailed quiltut taly b y 
using Ctonidy'i linear coastal jet theory for a Channel 
with arbitrary depth variations. 

Because tta ertralnment rite li ■ tuclj i e Wghly non* 
tteear function of the mixed- tajer depth and tta velocity 
difference between layers, lhe ^ 
puled solution lo uncertainties in ^initial anq 
Torclng condition! and to grid resolution and horizontal 
eddy viscosity wss InvastTgated. 


Seismology 

sne-sr Mill* , „ 

uudlc Beco Wires roniilntn q Freauencles in !*t W'S. 
Binge ■ 

r WARWICK (u.s. Geological Survey. 3« MUdleMrtd 

" Hoad, fBSTo Park. CA MOZS) 

■ Freauencl ei IS high as 100 Hx'are presanl In the 

a i s^a , sna" 3 r«e ii ,* 

SSSSwsSSwsSS: 

-sSir^SSSS. ST5S"- 

sss-s sass’s: sKffsr.siSi-." 

Sssssss&sarA 


e. x r l •• i:-ll . x . -j * ir**. 1* 1 j *.x|^. lm.i (h« 

is..» ll>. ly |.< > j • I r ■ I -i. f -, mo I ... - "f'.rr 
wiitry will i-j • -rc-i * . .Ir t r* r • i- *hc « 

till r*-el- ll -*r • • r. *.. ■■ 1 <i ■*. ! [■ i ] lir. • . l l.l , > if 

, . ■ li r l •• i j i.« e . ir-r ! .•■_ if.' dr If* wl-.-iv »r.v 

•Ml ~..J , li. lill- ..li r| -• •*/ -ir.-ird '.l.v 

i ir'1,. J. I - |.- . I f 1 ■: ■ : «. s|.i> ."*r..rt n-s. 

;• ii i. i vi-'ii * i . r.i.-.-v*.- i--.- •!•'. - 

■j ■ I * r • • r l- i j i-.. .... .- i. , itr - r tl.-ir 




feu.* il *el *■■. •■(* i.inil-.i ;r'* rh.* ' ir'i.'* 

*1 -■/-”* *|- *" 

1 . ■]_. ije .nil i. *. ns* ••;.-.. f . , ..*ii il |...-i...... 

"I-.,'.'- llii'.i, file" "*i i. it 

Is tsl". r», . n-.l* ,' - i- - •■ • • •' ■ 

III (inn I., is M| > t'.r »'. . ii i •* 

.’.I I. .1,. • 1 K ill l- I *. .- •,..■.••■ ■* ' - 

i..- i -i ... ... ■ -■ . r -ri'l-i . .1 ll -i'-. --I ■ 


f b.srvations at the* E-H ASyaeati t gf tJi.tr riser 
E« gyenta bfc IHf-^ and 2 *i£ l 

e.c. r»:-ct»*-UT5L‘g. r.T- 8 af?a 9 . a.c. A.n4G«sT:pii'jt:* 
iC*u»xrtcoe lincv.-Jf It.raci,4aaM.;nn:*l 

s.H.r RiHurs cist'jH 1 *. Laurel. jo) 

Obaarvstiuna of wrar®o; ic-i.-.n Inrftnt, oihancereica 
IB > 290 k*V) iisoci acid with »~>tar fl*r® qsmerit®! 

■neck viva* laolai Clara tip evsr.tsl. ebtaincd 4, tin® 
raariy a iecada ty t»» API-JKU irscrunentu nn fcoari 
tn* urlh arMtars I HP -7 and e, ar® incarpoeaiuS in ehi® 
work in seder to r'ui™ K« »**■ -<l *ha 1®*^* ®c«lm 
unock morpnole-qy with relation tu m® up ■ crass ine»r- 
pla'starv magnetic fluid »n tie fsmition o« (!>■» W 

aver.es. It 1® shown tn®t. ® cl war Inc-Wait ■*.!»' 
nralsphsi® a®ysm*t«y ku piassie an eh! 1 ,m«r kbutl-rn 
uf th® cap lahtiva intensity ■«han:sm®nts with 
rsapmet to t*:® hsTlolimollu Jus o! th® shack wav® 
aMTc«-fl®r® slos.Thw Ise-r* lou-inxansi 1 y ■ n*i inmrnia 
auperispoaei on t»s ash lent Ul*r »lsr« Inn pOfsilatlcm 
art ETSf BCrantnl ly SS®>K-(a,B l With solar f lira el*** 
located ta tta east uf th. apa.-«.x«fr Mwrilii". »*««**■ 
cn ih® iWiir only weak «S» ®»«nts Al® IHNIIlai 
With solar flats altss eo thRU.ss of Lh* iph--* rafx 
Meridlsn.TliB shsacM-t oasyneliy sn^ its isrltrarion a< 
th* dMInaiu praraiiei fur rw ,i*f m ion nf im anlai 
Mar® E8R avni, ar® discussed ek® Basl* nf the 


SPRi Magnetospherlc Physics 


il. »- ouai fltrDosMll Doug Isa Oetratautle® 

CMiaTg, Mlltllan Bcmeh, « 9W1 
I. A- FriTZD l He Boon® U Douglas Aslrcmirtlra 
' Cuapuy, Haatlmctan Beach, CA M»T 1 

Studies wiki remit® t le togretic field modal®, 
take thovn ktat to* port Ic 1*4 eu muter Lh® 
arngnatosgtar** nn >h*e It ll m«ittlHllr cloatJ. 
nn form or charged (artlcl® entry proceeds al 
all llama and influence* many auadr auta maghtlo- 
idoMc iroceilta. HHirelry aMtonlam Is 
p-iaaot bicmimi when mpelHMM part Sc Ira liput 
tee mcMtoitiri. tlwj WwrMr a grmdiaiL |a 
tha magnetic flald pare! 1*1 1® tta tone to (mule. 
Their subsequent melton In luCh a structured 
sign® tie field allwwa lute of. them to panautft'.iy 
nitr the Mpwtosptare. ktai of the- dyamstry 
or the xmgmeiuifharlc aagiW.le llall. fha rLla® of * 
ainerlrig i«rilc|«i la .xn-o along tha noap-aldnigfii 
awldian flaw. Tne er.lry flu lx lsrcaat «*“ " 

. tta squalor *lMg lh® riachfl Ht tha aaptetoimiur 
and sie>i keiiti in tha day all® esap re gion . 

Till* enLry todrl tuggests Ltal tb* AXFTE 
relitit near tta auraclar pilm wilt pike* rta . 

* i rarer Iona neep tta region cf miBlaim entry. . Ax 
the i cna mn ihrougn lhe- Shrek and at® dtaperied 
dawn th® dawn flank or (W tojr>toaphar®. tho 
entry ratr will LiKreaae. Tta ojtlon of *lw Sana 
after entry will depend on both magnatlc and 


i-ii i-j i .- " >i 1 1- 1. ■ i • 
• >-i(. 1 1-. -if 


ri... 1 1 >. -i . ..i 1 1 m-. i ■ . n- . * , fl - 1 a ■ i « 

I, -pl i.<] r * *• •• . r- • I - ' u .v I » - - ; In' - i, i". * r - 

I!—. I if I* I---. n» i vlw, it' 1 5*. il--- S . .- 

-r- I-.I n ir rh- rl . -r **• . |r-.(.-*w..r -5 'I * ■**- 

•r( 11-13 -l -fl..*i , - 1 :- .1 1 ". -.•"-ri! lire. r n-r- 
i'-.l* fir'll--* in u-i !• - I» I • • • 1 !-*.' r. cl n 

ire* l* .-tftrii-f a> F il. U| r < -■ I. Ir l",» > t'r,- 

II. -.r Ul n. l.-illrj 1 a l.< nl If i-ir " i- .-.-ir In 

.: rn-r. l--.it I --. » -i-.' -.11 ill-, ■ei-n'-l. * 

•r tHi --le-.i-.l-i l> pr-a« irul I tr- * •! .*!.*• vre 
ll'-a»j|. 


L- lb. ». ■ ,;!.'l re -.1- *.-*••.’ - 

le'.T'uV I 

.-, -. (ul --1 ll-. trj- sl^r In 1 ,1'tliM- .?r:. .-*.*«! — 
,,-srr ,a ul. wF.ii-. tr.tn- .lir. i"*i l:.»ll.** J. * 

c.-.r-i-iu --r.*lr.. -i il.-i-.- i : -i.e»s 

r.llt fl®!-! !ln- I • if. t-.'il®, ! ,!•!-' ll'c v* 
CTE-U, win. I. • Ilwli ir! ;tif.i r-r- . rex in cir- 

(tc.l ir r XI.-«. - I t’-- "i ill- -.r.-xr ' .-»•-• j-...--. itk 
a ! - iin»t ' ar-i aru fivl 1 II-..*. iuluiei .3-u.xl:*> --f 
t'.e rre 1 *. w.l.-h <-,..- - - Vin-. u:eu-.--.» im 

i- i .-rlu.-e- t'.» -. i,r. i 'lit! -UMi tr..~. r-ir.;.u' t.- 
irat in til. ,-jjhi -:*||I 1 be» 

F.iLC -«••>* -i.-.IJ. 'irili:. -i.-.t ii r.iii -Iji-.ish- 
twe; tra ^ i.-rit..»r‘.oiB f.-rilor v; in. ITC. Itl» I, 
t Jut tl ! 1. i «sll- tl.-llar i »| |R>i r. -»f > riJl'-i lot- 

3 -a. -.-i-. Tl-e a.l.-r-t -f b-lh ll-. ;-l it-U l«,-,il!.Ji 111 

Uv .-.i..:.®E--iti Ilh :-tti-*-n j-.i tl-. .-* 1 *---' lllil'i l-t '-1*' 
r.i.r-. 5. .p( -*i« puetl -i ur® * f*.n--n :> -*'’ il--. — !l'- 
ta.ue -J-.»*n tho vunlui ill. Th® tjJJ .1 ••-.X.---t ol il »• 
dxjl.-uJ y -rtlv-i *«r t:.r ! Ir* ir:-. rbw nf thr * i» - 

C®r->:nl jl j-- Ir-.-rvi-.i with Jlil-ir.c C--wn ti>. 'Mil*- 
tall, to it. -ul *. y, it -■>-2 , .‘) F* 

Sri — Jw l i *(-l-i( — v ‘j-'l'l -.-llil.il (»•', --ul Ir. 

r_i<...-y -■ .ill L-u.-(.it|- la..r thl- .M* ■" I 'IO.-IIIU-;' 
I, a f-.l.Tli.’ t IHT 3.. It all- it--.-l--.-i lh. .»il- *t 
% apl-irut Un I .r thn » . J--2 jr> r--rrj' v.n<l».ra h.cai.r 
=ulei|lt> ».**.- Jut. cc.i-ir-e .-t»i r* . 1 1 -n-* car i v =■-- 
r-ri-.iJlJ -O^i.trpiu* -. or--3 .-irivi l.-u t"w*'n -Hr- 
-r oi.iii.-i a-.' l-.-xn Ih. -'F li -li - it ' x-.ote-.iiJ L“S* 6.. 


Hu mart ; *1 a l* il Jllon of t h® Tra ct iq-t-jd® liiliSI l.!U 
ll i a »i ii'uV~),l.' li*ut ral -bit *! 

J. I. mrj tlia -i tlertelaf V-h-ilers, In,*.. P.-l, *-• 4'J 

■ tpfinaflwld, ifliAlnl®, JJI'h) 

1.1 C. Lae ana !. Ti fv (liniMIL-il IflilK'iI'. 

I'llwaraftr if tlaaka. PalebauVs, »laal.® Will 

4 aracsHtlc tl-.di. -itllltta* -• *w**rrl-i|-i!-»*.Hv« 
(■rtl'tr a tBil't Ion. |a pmilurur-I t-i n«i1-iair tb* 

C ear I ng-u-idn sriMltll plu)«(fll4 Of 1 flrll-rr«r|'l 
plaea* lawae with -i-x ailkiirupi- li.ipw'-it-ir*- dLatrtb® 
tl-im (T *T .!• Ol ml bill l in wlfk T .'T, aeg S["wn 
irMtirSn'iaiv-r ire linear ■fB*:h uf th® >'»rablH, t. 
while nnw with T ,«T *»•« ilfiuigly itahtlltal. Th® 

'■l*.|i(l-iii readies *rir ro-ialaeant laltli eta nwlH «** 
toy®! amt •yllix' Mart on ,4)' M'lyi rfliwiflS end tta 
rscu'it »|I1®« aaalytlia of niti. SB® r,l*«J»aai'. A 
■urprlalnaly still smnant «> atldairopy ®»H®ml» yea- 
■Idcwa « liras iiftct. Th® sMIiMr yl-ii® o t th* 

■ ■111 a tirin' I® l-ifliirh-®! 6» * «ar|j|» if <-iaJ|(1-vib 

lartollof tta iB-ngth "id uldlh uf tn* ilailitrl-faitlaai 
hwaiar. th® ci.iiraetlofl lru» aunll* ,»k|ii*tle s-iurgy 
1® In nrb «n» ■htanrrd by a TjiT, aaliilm,;. - 

*. "c, IjiviI and A. Relist, fJVf Sr-14,5 Uhl). 

* ; , • 1, Oiai ®i4 f. Fil«,ir„n, 'Tnarl 1 * Inuahlllt!®'® . 

nf an taliuteaplc Hsutr®, 5hre»', auhtltted XB 
- -. toys, fluids (19*1)3- 


TectonopKysics 


1 .125 ill r..<l-iii,-{ ( . 

Plcrxanilo' HoBurwa.-at® ->l Up a**! Q p so Ailitl® 
Ins-iit Hale: Indirect Veluxilco al tlnooflry Value* 


Meetings ferrilf. nil p 5.VI 






*3i 


EOS Ithniiirv M, l'IH-1 


Meetings (■ »ut. /«»«« p td 

ii. II. "»• ►■•v.t . I H iV" HU. ill In il 11‘iEi- a| 
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Dicoiltlonal MB of the Ats pyroclAStlc flou deposit 
In icuthuanern Japan 

K. SUZUKI and T.UI (Department of Earth Sciences. 

faculty of Science, Vote UnWorslty, Hada, kobo 

657 Japan) 

TkQ Ala pyroclastic Mom deposit Is one of 
lerga-scale pyroclaitlc flo» deposits erupted 30,000 • 
60,000 years ago. The eruption Mas started with sniall- 
scale pllnlan air fall, local nlnor pyroclastic flow 
and succeeded by the cllnai eruption or the Ala 
pyroclastic flou. The deposit Is densely valued, even 
In case of a Ihtn deposit. The deposit shows a 
aiymetrlcal distribution within a valley channel or a 
basin. Such a structure was named depositions! ramps 
(11 and recognized in a wide valley or basin whose 
width li more than 1 km. Haight difference between the 
highest and the lowest points of a single deposit Iona I 
ranps is larger In wider valley. Racing directions 
show the radial direction away frm the source. Scale 
or deposition! ramps decreases with Increase of 
distance from the source. This structure is regarded 
to be formed by the excellent accumulation of 
pyroclaitfc materials In e windward-side rather than a 
lee-side within a valley or basin. Dip angle or the 
original surface Is assumed within 4*, which Is similar 
to the repose angle of large-scale pyroclastic flow 
deposit previously described. The same structures were 
also recognized in other two densely walded pyroclastic 
flow deposits based on published geologic map and 
topographic nap. But this structure li difficult to 
find In a nan-veldsd pyroclastic flow deposit. This 
suggests that high emplacemanl temperature is helprul 
to ram depositloul ramps. 

(I) Suzuki, K. and Ul, T. (1582) Geology, 10, 429-432. 
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Chialcal and laoiopte CaogoaUioo ul Caea Diablo 
llul SnrtiiKi Haeaatlc CO- wear ’tooth Lakes, 5 

B. e. TAYLOR ( Department of ecology, Unlvorelty .if 

California, Davie, CA 9Sul6> 

T, M, liEtfLAdl I Send la Nat Iona l LahoreturlM , 

Alhuguerque, SM 8/18SI 

C'nblned cIirbIcaI and Iso top I c anelyeli ftf 

fooirollc daeea colle.t4sj at the Caea Diablo Hot 
Springs (bulling; JJ-97*C) near Hamath Lakos, CA, 
Inllvare that ugnitic OOj la proeantly reaching 
Lha surlacu here. Ftfleon vipar-pheaa ssaplei ware 
t«llocced in li/«, 1 / 81 , llu | 4/8J ualng a 

ihenally Inaulited cube Inserted a mater Lntu the 
{'jaaroLa, and avacuacad amp I log vaeeala containing 
alkaline solutions. This technique precluded 
condensation and direct acaospharlc contamination 
•luring campling, the latter Indicated by low levels 
u( n 2 {< 0.00} vole t> and D, + *i te 0.7S solar 
ppal. Ccmplota chan lea l analyili of the aamplea 
yielded an average conpoa Irion (In aola tl of 19. A 
Hj". 0.5 CO,, an] 0.01 to 0.04 total S (mainly and 
HjSli HCl. 1IF, O) and hydrotarb-ina other than m. 
uare ho low detection llmlta. H, and OI, did not 
escaad molar ppi lavela. 

Carbon leolopa analysis cf aeparated Ct', 

Indicated X IJ C valuoe ot -5.M and -5.68 °/oot 
Thom X -values era within rha range of eumpoaUlona 
oi 00 , f roc (luld Inc |.ie lone In lgnac.ua rocks 
I granule pagoutltea ; baaaltal and of primary 
Igneoua carbonatua. The concentration ami laocoplc 
ojmpuililan of the Cnaa Diablo OF,, together with 
(In ahaonca of hydrocarbons In the gasaa and tho 
paucity of lioeatcne tn tha aobsurface, avcludna 
nc.n-rwgn.ni lc ic-ireaa aa tha principal origin for 
t™ CO 1 a 

Thaau doc. l suggoet I (II CO, la exaolvleg frim 
=n.(oa haneuth C.iaa ntahlq, nml" (Zj monitoring tho 
relalivo C(1,/H,0 ijtlo of tho (.jaarolle gases might 
prove useful to avaluate aubaurraeo mov.rwnia of 
fUlj|04, 



Assessing Nuclear 
Explosions > 

Tlic all- Unit m session on the Geophysical 
and (tcuclR'inicnl 0>nse(|iienres nf Nudeai- 
lix|ilusiiiii5 ai i lie ]»83 AC.U Fall Meeting ,n- 
tmcicfl a large audience, and many wcie mi- 
able u» rind a seat or standing room. The 
speakers and questioners emphasized the 
complex iiv nf the processes and the need to 
extcnrl tlie computei" iiifKlels. In particular, 
ihe glohaUirciilaiinn models presented bv 
scientists I'nun the National Ccmei for Aitno- 
spheric Research showed that snioke/dnsi 
Llnuds should cause major changes in i he 
weather systems with great coninisi Ixnwccn 
the (einperaiure pcruirixiiiuns over oceanic, 
coastal, and continental regions. Important 
developments in the muilels and cundusions 
can be expected over the next few years as 
AGU members from many disciplines con- 
tribute their skills. On behalf of the Public 
A ITan s Committee. I warn to thank all the 
speakers at San Francisco for their excellent 
presentation on a difficult subject. 

7 his meeting report um prepmetl hy Joseph V. 
Smith, who is with the Department nf the Grobh\si- 
(ol Sne tires. University „/ Chicago, Chicago IL 
f»U637. 

Latin American 

Geomagnetism 

Workshop 

Modelers of the earth’s magnetic field look 
m Hie network of magnetic observatories to 
prcwule inhumation on secular change. Oth- 
ers. study mg tile sluiner period variations, 
want the observatories to provide digital, nta- 
i lniie-rca< able data. Whatever the applica- 
tion, whether it be the data base Tor the In- 
termit miml (icnmagnetic Reference Field 
nmc extrapolation f r , r sau .||i lf , sul veySi or 

magneiospheric current studies, all users 
want more irum the observatories than is 
presemlv available, especially from that part 
ol the work composed Im-gely oF developing 
countr ies. Money inigiu solve some of the 8 
problem, but it is generally unavailable. How- 
ever, there. are other faciors, some of which 
are more amenable 1 to solution. 

In an attempt to improve the data base, 
there tas been proposed a series of regional 

n£,d ‘Ti h n,,8mg t0geil,er the operations 

people ahd the usera tq discuss problems and 
solutions. The first of these Was the Work- • 
shop on Latin American Geomagnetic Obser- 
2J2 v d ? Urv fy Practice held It the Obser- 

16 ^ 2 ° ro^Tt* R '° de Gaober 

f “ ,’.1983. There were 45 participants 

from lo countries of Latin Amerjca/North •• 
America, and ;* * 

i t; ' ' ■ 'ii; I 1 ' i |< ~' 1 r i Y r '' i " 'ffrjjj i fe 


s ■: 


was in iuiprovc llic ipialuy ul the L; U j n 
A merit an gtnmagmiit j.i'ngiams In iiifarrn- 
mg tin- [Ml til i|Miiis u| tile staiic* ii| the art in 
die vat huts .liras ul gniiu.igurth work; div 
t u.ssiiig 1111111111111 piuhlniis and (licir solu* 
linns: piumuiiiig iiiliuinaiHiii exthangeby 
pcisunal iiuitai I ainuug l lit- pat licipants; mo- 
t iding itiloi maiii m which might ass j st j,,' 

Mi rngt] lining dir hasrs ul naihmal pm. 
gi.un.s; and rmnui.iging p.uikip.ui.m in j n . 
icrnaiiuual piugr.uns. 

The following lupk* were covered: obser- 
vatorv uperaiions. liehl snivels, magnetic in- 
struments. field modeling, inagiielic cartogn- 
phy, iisesol inagiirih data, and tiutiunal and 
iiiiernational pmgiams. II i err were forma] 
papers and round l aides; papets were deliv* 
eied hiliiiguallv. in KnglLsh and Spanish or 
I'm iiiguesr. Seveial imponaul needs became 
apparemt during the pi ni ceilings. These were 
put in the hu m of resolutions, including the 
eiicoiiragcincnl of geomagnetic lesearchon 
regional plteniomeiia; periodit thecks of ob- 
servatory standards against the International 
Magnetic Standard; die flesii ability of digital 
recording; iiuproveineni in oppnruiuitiesfor 
training and exchange of personnel and in- 
formation; and closer (.nlluhot uiiou with 
IAGA ami the World Data centeis. 

Positive sieps were taken bv participants to- 
ward establishing new observatories in same 
uf the data gap areas. All agreed it would be 
appropriate to have umuhet workshop in5- 
IU years. 

This workshop was sponsored jointly by the 
Suciedude llrasileira de (icofRka. the Obser- 
vai6rio National, the Pan American Instiiute 
of Gengrajihy and History, the Inter Ameri- 
can Geodetic Survey, the Institute Geoflsico 
del Peril, World Data Center ".'V' in liuulder, 
Colrz., and the (nicniathmal Assoccilion of 
Geoniagiieiisin and Aertmomv. Gi-urganizers 
wete j. S. Lmtreiiqo of the Bi;t/iliau soriety, 

L. M. Rarrcui ol die Oltoer vatoiiu Nacinnal, 

M. Citsaveule ol the Peruvian insiiuiie, and 
K. L. Svendsen. lejiiescntiug World Data 
Center "A". 

The Oiiscivatorio National is pi, inning io 
publish transactions of the workshop. Papers 
will be in the language of origiiul presetua- 
tioii and abstracts will be available in at least 
English and Spanish. Distribution will be tu 
die attendees, to those Latin A met ictus who 
were invited but could not attend, and to 
magueiii. oliservatory ope i a tors tluotiglmut 
the world. I ikjii ii'ii-% niav be dialled to L. M- 
liiirreto, Diiector, Obscrvatbrio Nacioiml. 
Rua General It nice No. ;1Hti, Silo t iristovau, 
“■7-*2 1 Rio de Janeiro, lira/il. 

This meeting icpnit mis onitrilnititl h K.L. 
Svendsen, wim is with World Data Center A. 
boulder, co so:in:$. 


Actions at 
Hamburg 

International Association of 
Seismology and Physics of 
the Earth’s Interiors 

Officers 

President: Ziio Su/uki (Japan); Firal Vice- 
President; St. Midler (Switzerland); Second 
Vice-President! A. V. Nikolaev (USSR); See^ 
retnry-Gcnernl/Trcasurer; R. I). Adams (UK) 

Executive Committee 

li. A. Uoh(USA); E. R. Engdahl (LISA)! C* 
Froidcvuux (France); E. G. Kansel (Chile); Xu 
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UNESCO/IASPEI Working Group 
on a Code of Practice for • 
Earthquake Prediction ' ! 

In recent years, a number or earthquake predic- 
ll °ns have been malde. boih by individual sd*|iUJM 
anu by iiistlimibua. sornc of which have proved. «' c ' ■ 
. c *W,ful and have bpen fallowed, by nciion which W \ 
„ ■ r 5 8ulled in -|he saving of hu.q.in lire and ihe iwluc : 
lion bf materia) losse?. OUiers have been uii»urt«°’ . 
".( rul put'iheir p'ubircailCip-hMiqd- to’ serious dUrup- 1 . -. 

: ‘rtfi-.h )■ 


lii hi of economic and social aclivilv in tlie arcus ,il- 

feded by llic pm lit linns. 

The successful piediciimi ut eanhi|uakes is an mi- 
|Kiilanl scientific objective, anil rusnm.ii in ihn tirld 
dimild be actively encouraged. Inn it is clear ihji 
scicnlisti who arc cng.ige-l in such re*icaTcli. ,md 
who find ilicmscUcs in a pusition in make frcrclir- 
liuns, must bear mi unusual decree uf snci.il rcqain- 
sihilitv. 

Ill-considered release >il a ]>rL'ilicii<ui to tlie publii. 
ilumniu may have grave social consequences: on the 
oilier lidiid. a successful prcdiciiuii may be instru- 
mental in saving ntaiiv lives il it leads in 

appropriate and well-oigaiti/cl response by the 
community cmicci ncd. 

Following an agreement reached bet ween UNKS- 
LO anil I AS PEI. a Wot Ling Cmiqi tin a (aide of 
I’rjeiicc for Em tlupiakc Prediction mei in Haiubnig 
August 12-1 S. lUH/l, A list uf the panicipaiiis ap 
pears at the end of this rcpori. 

Given the wide sanely of social sirucliii es within 
which research un earthquake piediciimi is (inidiici- 
«l in various countries. Use l ask of defining a t./nlc 
of Practice having univei sal validity is one which 
will require wider study. In dulling ihis code. Imw- 
cver. tlie incciiiig rcganled iis last, not as one n( de- 
fining a code of ethics, bm railiei of recommending 
guidelines for ihe moio effective funmi Union, cv.ilu- 
aiion and cmnuiiinicaucm ol' earthquake predictions 
for tlie benefit of society. 

Code of Practice for Earthquake 
Prediction 

The objectives of this code ot practice .ue as fol- 
lows: 

1. 'I'o ensure dial scieimln can liq nuke pTcdkii>>iis 
yrc |)ui loi'lh in such a wav as in favor constructive 
social response. 

2. I n encourage seismologists lo undertake re- 
search in the broad held relevant n> seisiiiiigincsb 
and carihquuke prediction. 

!l. 'I ii assist the development of earthquake pre- 
diction as :i means limit of ic-siing In jmllieses of 
seisiimgcncsis .md oi iniiig.niiig carilupiake nsL 
■I. 'in pi event scicmific pioliciiiius living <.oii- 
luicil in die pnbliv mind willi pi «I k linns ma lused 
on aclentific observation and reasoning. 

5. I'o promote internal Iona! coopcniion and 
goodwill in the .ircaol earthquake pieilkiam. 

Formulation of Predictions 

Omtidcriug ilia' lescareh of « aiiln|iiaLi- pi mu ■ 
.sors is nuw progressing finui ihe siage ■»! djia col- 
lection inwards llic Mage ol hvi»*iln'sw-iesiing. il ia 
recommended that predictiuna be formulated in 
terms or probability, i.e . dir ex|ml.ilioii. hi ill*' 
*>|ia>c--linie-lli:igiiiiiuU.' dom.iin. ■>! die ixuhiciuc nl 
an caillii|iiake. I lie \irvugib of die jiieiluiiu- *uii" 


mem is then repicscmed bv iIil imrv.i't- in the ex- 
[iccLiiii'iii. comp.iicil hiih il'iai pri-v.iiling liehne ilir 
|iredkiiiiii wax ui.idc. 

As a |irc(liciiii|i develops in the emu sc n| rniiiiiiii- 
«>U5 mnniinring ul ihr rc-ginn, the e\pct iniiun luav 
be pi.igrcssiveh iruidilied mi die basis nf iiuilirr 
]ticuirscuy d.iia nrulhcr lelei.mi mi m rcna-\ mi 
that die pretlkiiun process iiteir Iiccoiiics imiiiiiii- 
nui- Likewise llic perfm iiuni e «■( the liypnllirsis tan 
in' Miiiiiiuiniislv rc.iS4C4\cd. 'I lie Ti-gimi l>riiig miiui- 
tored will in gcncial uilIii'Ii- .liras nl H-diicrd r\. 
pcctiitiun as well as areas of inrioa'i-d cxpri laiinn. 
and the prciliuion as a whole tan, il appnqiiiali-. lie 
readily adupted as a basis fur ilcsiKiiing in iiimlilv- 
ing canhquakc cuuiiicriiir.isiiirs in ihe regimi. 

Scientific Evaluation of Predictions 

Earthquake prcdlcilons need lo have adequate 
support from within the seismological community 
licfurc being considered acccpiahlc as a Insis fur die 
formiilaiion nf warnings. Scientists sin mid llim-tim- 
seck io li.ive prciliciimis ioiifidentialh iwiened hv 
their srieiHific culleaguvs and shinilil ensure dial 
such support is forthcoming hclore making i hem 
mr.re widely knnwii. 

In lOUliiries where orgauizaliuiis have lu-en set up 
or designated fur the purpose die seiemilic csal- 
iiaiiiuiof piediciions, siientists who wish lupin Ini- 
ward prciiictions shtinhl submit ilirin In llir rdrsaiil 
oigaiiij.il inti. 

Seiemilic cdiiois wlm are con side-ring tin- |iuhlic.i- 
lioii uf paper* containing earthquake preiliuiniis 
should lake sjKcial prei aiilhins lo ensure lli.il ailr- 
quaie siqipnri from wiiliin llic seismologii.il nail- 
uiiiuily lias liven oht.iiiivd lor ilu-sr piediciions. 

Communication to the Public and Public 
Authorities 

Experience lias shown ih.il disoig.im/vd .uni 
cniiuieipiuriiiiiii-i- publii ic-sponsv mas .nisi- hum 
the dim l iiHiiimiiiiraihHi o| an iMiilapiakr pu-du • 
lion iti llic news uinli.i. The news media are gener- 
ally not llic appropriate means by which in an- 
nounce a prediction. The .iiiiIimi ol a pit-diiinm 
slmiild Mislead cniiiiiniiiiL.ile llir pn-dii ii»ii ttmli- 
ik-iii i.illv lo rile giivmiminul aiidn >■ iix ■h-stgn.iii-il 
tn In-si alile to deal with sin Ii pinln I Milts. 

Ai all limes, srieuiisis slimilil exi'H isi- vxiii-iih- 

I restuHK in ciiiiiiiiiiiu>.itiiig <lii«-t ilx wuh 

ihe news media time the mailer piH-uii.ilh .illuls 
llic- vilely and in mtx ■iiminii siahiliiv nl tin- impul.i 
■ inil in die desigii.in-il au-.i 

Predictions Concerning Foreign Countries 
Kcrogm/iiig ihe w-iioiis poibli-nis ili.ii mas .him- 
I nnn die pu-iln I pui bs wii-uihis ill ■•in- osiiinv nl 
an i.iriliqu.iki- that mac alio I jimhIm-i •■iiiiiIis. u is 
rix ■ ■inn iell< h-tl ih.il. 


1 Giiginatiug uit-uiisis .mil srieniibi t-tlinns 
hIiihiIcI giw careful rnn si deration (o the potential 
social and political effects >d a pit-dii to in mhiil-i ic- 
ing a fun-igii ••■uiilrs. 

2 Kceis cllm i -dimilil Iiv iii.wIi- Io involve jcicn- 
lists of the affected ciiuntry or region ••■■i|K'ialisc-]v 
hi Ihe ph-tlMiioii ell in i anil in ili«- evalii.il mu nl spr- 
lilu prc-dii lions 

3. A ppi <ipri.it i- srientisis :<ud ipiiviniiicniiil nlb- 
a inis ol Ihe u [Tec led ciruniry sbuufd he advised of 
the prediction effort at the earliest opportunity, 
sin ii if i L lie kepi iiiliimu-d of ihe i ■ ■nliniii ng n-srjrrii, 
■md slnniltl In- iKiiilu-ii of llic results sullii ic-iuly ill 
■nlsaiKC id t licit public relrjsc- In allow Inr ri-spuiiM- 
by the alleileil goserium-nl. 

Recommendations for Further Action 

I. Considering ili.ii mil all ccumincs base railli- 
quake predii linn rcahuilinii Imdivs. it is minn- 
iiii-iiikd ili.ii UNESCO, in i iill.il> ir.iin hi with l.\- 
M't I. establish an international earthquake predic- 
tion evaluation panel mi rnsti-r nf t x|« ns wliuh. 
it] a >11 request, will In- av.iilalili- to assist .mi iimiiliy 
iu die r\. ilii.it mu 41 fe .11 ihqii.ike ptt-iliiliiuis. 

2 Kc-ingiii/mg ili.ii uii-nlids in «uu- miiliiry in. iv 
11 ml to iiiHimiinic.Mir piei lii lions m ;<]■] u opiiat v au- 
ilmriiic-s in .iiinihcr i>niiiliy. il is 1 « ■niiint iulcd ili.ii 
UNESCO re-quest cut Ii meiiilivr slate lo designate 
an authority lo receive earthquake predictions 1111 - 
anaiing I run 1 uthc-r iinniliii-s and in lake .my appm- 
piiaie , 1111011 . 

:t. Kviiigliifiiig tin- iiiqnui.iiiii- id nlijt-i licilv, ic- 
pTiiiiuiiliiliiy, .mil ii-li.iliihiy ul ptt-du linns it is m • 
imiHK-uilcfl that IJNFSGO .mil lASI'FE It reqiii'siiii 
In iwmsir workshops on algorithms la 11 laith- 
qii.iki- pi vdiclioii ami cv.iliialiiiu. 

1. Ki-iogiiuing tin- ini|i> iii.iiue >>f leis iil ,q>plu a- 
Huns nl probability t henry and exploratory data 
analysis 10 llic- Iniiiuil.iiioii .mil c-s.ilil.it i> ill nl i-aitli- 
qil.lkv pi riln nulls, il Is lira >1111111 -luli-cl lll.ll CMM si 
.md l ASPf i hi- ii-ijiu-sli-ii m i ur isa-ni- .hi inlrrna- 
liimul meeting un ilus siih|i-n. 

a. Suite i-.iiihqii.iU- |»i«-a|i. limis will In it In live in 
ii'iliuiiig liiiiii.iu zinil iii.iii ii.il Iiisii-s mils if ihi's .lie 
liilluwi-il Iiv .ippmpii.iir i uni <-ih <1 -n linn lullin' 

\ iiIik- i .iliiln x in tin- .ill i-ni-il ,m-.is. it is 

i-d ili.ii I'NKSt t > .md I'NIHt* t ii mb i lake a ih- 
i.iilrd study of the problems arising In the re- 
sponse to long, mi diniii. .md slum (i-ini ■-.siihqnaki- 
pi n In l lunx 1>1 ■ is al ilvlensv -md mlu-t u h-s.ini mg.i- 
m/.UHHis. 

Meeting Pnrlicipnnls 

t. K .Mli'ii (l 1 s Ac. f F |cis.mi\i-w A-.il.in Ml. L 
M fi >ui hut iI'AIIh- ll i.uui-h A. Iiu *«. kv M (I'ntU. 

\ I. {I'SSKl. l I it/ [Mrsl-ul. 1. 

Mai In (I'SAi; I Kikuaki- i|.i|miii. Nu sli.ui Nu- 
tt )•», I AY'.Vi tl M I |.i»1i i/i mu- 1 1 
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Announcements 

Women Engineers 
and Scientists 

(In. 1 B.i|iiiUHH‘-Wii>liiiigiini x« ti' m i*l ili«" 
Socifly nl Wtuiieii F.ngiiuvrs will bust the 
IUH-1 Intel ti;iiiuii;il CamftTt-iKe ul Whiik-ii 
Euginceis anti StitTitisis in VV;islungliiii, D.G.. 
| ii ne 17 -li-l. with women irnm iiinn- than 
3U cininuii's expc-t lt-d m altciul atul pniliii- 
) Kile in tetllllirul anti |irofesxiiuml seminal s. 

‘file llicnie for 1 1 if t mi ft -lent t- will he 
"Tc-ihnnlngy — An Intel narion.il Bridge 
Among i he tti|iitx will lie lr.ms|)riiiatiiui. edn- 
c.uinn. agricuhure. mni|»iiicis. loinninmi.i- 
limis. energy, ami uteri irine. Pn •tcxxinn.il ile- 
s e|i >| un t -n i sessions will ;iImi lit- held, fnuisilig 
oil ihe innhlMiis luring women in it-iliniial 
lie-ills, llic tiillillim-ni ul tan-er goals liirnngh 
Kiiiliiined education, inirl ni.niagemuii u-ixns 
teiluiRui t-.iies-is. Fur iimrc inCni niatimi. inn- 
i.ii i Rosemary Marklr. '.11112 Battle Si.. Ma- 
nassas, \'A 221 Ul; tele jilt i uie 70 1-1 i-l 2-1 it Wf>. 


Groundwater Quality 

I lie Set t ,nt I Intel n.ilinti.il t .i ml i-| *-iii t- oil 
GnniiiriwMlrr (.Inaliit Rt sc.ii'ili. x)iuiiv m il iiv 
llic- NaiHiii.il Cent el fin Gnmiidsvalri Re- 
st null and iln- I'.N. Ki is iioiiini-iii.il I'mic-i - 
linn Agemv. Is scheduled Ini Mali It 27-'J l > III 

I'llkl. I )kl.i I lie eiilpli.ixls 4>| i In- mill eie lit e 
will be >mi the | »li v sic zi I . ■ lii-mti a), ami binlugi 
i.ll pmti-ssrsib.il « a mt 1 1 1 | ilu- liiovi-IIH III .tin I 
Lilt- nf ri ini.iiniii.il its in the xiihsin lai i- I'.t- 
|n-is have alu-.ulv lu-en xi-U-«ieil on lupus in- 
■ lulling inxeslig.ilive uietlindnlogs. Imilngii.il 
.nil I liiiiiliiiilnqii :<l li.iilslnl ili.iliniis. SOI pi i> III. 
and iianspui i pirn esses 

Kails legisli.iimn Ini die loiili-tc-iue i l>>si-s 

Man h I. im UimIh-i ndniiii.il mu 

\oiiiiau I llir I i.ii ii m Ann Rrih-lls. I imeisitc 
(cTili-l I a Wain Ki-si-.mli ( )I I .tl n iiii.i Stale 
I nix el siiv . 2' Ft \\ luic-hiu si. Snllw .in-i . i iK 
7I07N. lel.-pli.m.- |il'. I.il-l.'i'i'. 
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To Order: The nnlcr iiimihci cm be 
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from Russian translation journals arc 
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Electromagnetics 

0720 ElectroBagnetlc Theory 

HctfJ-SPECTPAO HEPRESENTATIOK FOR THE FIELD OF « 
HORIZONTAL WIRE ABOVE GROUND 

«.P. Ca epen Liar (Centro de Anilia* b ProcaaBa- 
mento de Sinaia, CosipLexo IntatdiBG lplinar, 
insetuto Superior Teonico, Av. Rovlaco PalB, 
1036 Lisboa Codex, Portugal 1, A.F. dos Santos 
A representation in error functions foe the 
current and field of a horizontal wire above 
ground excited by a delta function voltage 
generator la studied. This rep re sen cation in- 
volves contributions fro* both proper and lo- 
propar solutions of the nodal equation and 
nakos It possible to a a boss the relative lmpor 
tan-c ot proper and lspropor solutions in the 
radiation mechanism. The new representation 
requires tho anaLytlc continuation of tlie 
field t ran a forms Into tho whole complex plane 
o[ tlie t ran h versa wavo number which is 
stud tod for the (Lrst time as tar ns tho im- 
proper ha i C-plano Is ooncernsd. An asymptotic 
□xproaslon for the radiation field la obtained 
end it is shown that tho principal improper 
mode provides a good approximation to tho Ear 

Scl., Paper 4S0IB6 

0 T20 HcMiMiugncU,- TFi^si, 

TUT IRF.CIlirr UhRlVATlVF.S CIF KLFCTRUMaCINLTIC INULC- 
TIUN 

Alan II Chuve ilnuiiurc or tlctfhyvia ,nd PUncwry Ph-wcs IMIMid'y 
n( l oliloinu i, Son IHfgo. la Jolla CA «MJI 
The I i&dwi Jcn^ain,-. oT ihe fumhmcBid lumdil ami r" <il “i’ 
aciik m.xle» of eictiiemaneur iniluiiiun jre cwminol In dBul. nw 
n*pun« (uiKii.im foi fcrth niaJci are dio»n in bs FltiHri diflwcniliwfi 
■" un Rotm (rt i<n<»l umduinivili iiraciuiei snd artaiwo wuits 
>>egve>K>.wssvnurnbi!i nioiphalnxy Pcnurtuilon ■ funns ■■ il» i®;" 
CJlnn (inuiionc aic denied aiul used lo o«onJro Iho FrMiet Umrl» In' 
• Wjllonf {annulled Vjunt and a Kelvin «J*e mmlel h> boih '■». Ins 
TM muda pcvxw, uipiiloi lobluiion uhl'h. cipctul'F f,rt 
inndihiiiii) mniians m depih. The ls,ulii lusseu ibai llhlwuon “.* IBe 
***•" l "1 m *an w deulh «I the liihotrSeric WnKturr *i 
•tju JOVni iclMrcnru^niiit indiKtFWi dwtiij. nwor*c iheoni. hrhwci 
talijiitil 

I. StvA-n. Per,.. K, p«i— i 4Bi>[M 


12.1 rail fras nl«h ailltsia cnruiih r.eas, c'aul 
.:«dllHni, can uii .1 u dsllaaair un s*a-t:» 

Ideal* Ml/nyaa ai>l tssla. nsalvr* lea loneanlrar.lon, 
dalarnlne tee trpa. and inulnelj anJ IS gUM’.Ify tn* 
14, lurTae. -tr.l ar.l terMpMrU t r p.r>l-4. -< t • 

man were aly. ot,->in-ti at 22v -ihi 11.4011 t« 
unde olcsr KiogMrl' e.«dltlan». The loeatlw. 
notaaent and «,ne»niralls" of cne iea-le« ed|« l r »«l/ 
arreaci the dyninlc] ,f tc»-cc«in circulation and alr-iaa 
thiaralllon. Ihla infirtilllin 1 } ftinda-iamal Or 
ace irate long-Mifi uaacnar prrl]ctlan anl Tor ankp 

opfratljns. Thais ire tn« flMt o..Jurei«nH of sea tea 
•ear obtained at 140 and 22* CHz. letlllaelrr wa/a 
radtooecry. rur(tnal lea zona, all-saathar) . 

Pad. Scl.. Fof-ar 4S0IJ1 

0744 General Eltrl reaaznalica (Kagnetota llurica I 
A DETAILED HAG HI F, TIL LITF I C 7 AID I WAGKETPTP Ll njt I r SIFDV 
OP TO JEHEZ VOLCANIC ZONE. ATX ItfHLO 
Hart E. Andar ICaophralca Ciwp. loa Aland Hallsnal 

Labwatarr. ,iB, I'" 00 *- ^ l,)4SI * * n ‘ l 

David W. 3c t angway 

lha Jaoaa volcanie icna ia an aUgncam tl lata 
Ceneioic volcanic center, local tn norl he in New 
Hapten and Ariina. It trandi N5Z E and la -SOD Pa 
In langth. Prvrloul tnve.l [|atlra aupgaae tha inna ll 
aaaeeiatad wtcli alavatad heat (lev and anooalouile low 
F-vna valacttp Irpa 23 10 140 ha dapth ctaiurti along 
a line from Hount Hylor to tha Jtuai Hnuntaina. Ic 
sap alas be aMOciacad with a Fiacanbtlan crural-ape 
boundary. A detailed atudy. cnaa lacing ol It" isdib- 
oagneiotal lurlc (AXT) and ii aasnatolellurlc «HT» 
.Dimdlnga, -ai parfonsad In a Itl ta* area loc.t.d 
\S0 Vb to tha aorrhuaet el lha aoae canter. T"» AHT 
aouadlnga -era apacad l.C ta apart in 1 grid pattern 
and had a frequency ranga fro- IZ Ha ID 10. Z »Ha. The 
AHT iDiindlnga ware uaed co d.tacr any re.r-aortaea 
■leetrlcal alraetutaa or lateral varlatiaaa. Kona 
vers found, although terrain a I (acre near ch. edge. 

».a> -era obaanad. Agreasaat bai-ean Iba AHI and KT 
raiulta froa 17 ca 30 Ha -aa eicallenl. Elecrrlcal 
strike dl race l«*a la nndaHned al laaa ehm I a 
Pro- 1 to 100 a. the aiaraga rlppar arrive fa Sin u. 
. 11 , ring with Cha tealnani .urtaea alevetstai. 
Graatar than 100 a. ic rotate, abruptly to 'M L 
Zhli direction raprasantt the electrical attita “ l,h ' n 

Balaaorphte Praeaabrtan baianent TOClM and ■“U'*' 1 

control of tha deep al.ctric.l «r«lur. the 

■ tudf area by the Janei *n"a. TWo-dtmenaional NT 
rotating indicataa thraa ralaltwly hota*an»!’> , i Inpara- 
m roalatlslty of lha dnapeal liver, 

» ohs-s in the nsrthuaat bm dacrsaia* tv 3 oh«-m 
awthaaalwanl, toward the .one. Ah. roauU.. P - 
aral (slnirp risultl from • regional HT audy that 
aurrounda tha data Had HH/ST atudy. Ad 

Jeset aona la aaincialed with inwaltmilt high »** e 
trlc.l conductivity ■* « h * llc " " 

aurroonding region.. Kagta 

<■ the moat probable aiplamtion for iMl anosalF" 

(Kagnalntal lutic ■ .ud[o-a«uetct.lluri«. J— volcsnte 

T«U*ya. B - »»' &BI47 

Exploration Geophysics 

uV(I Explored no Ctdihyslcs - nJ 

vsss sasjsar-srarss 
mSSks-'C t.:"™ 

firm nil it dciWUf- tial n-.t "" ,fl ,n,ad 

Sum JSlf ^tlii) 


WTl Mamie Sana Leg 

4 LL-V EITHER HILL1HETER4UVE lHAOEIT Ilf THE lUROIML KB 
lOKt . 

J* F. Hollinger (Spaa* Sensing Ippllostlons Branch, C 04 H 
'»'1i Naval BeagsroA Libor story, Washington, D. C. 
z “JT3i, B. E. Troy and H. F. Bar Loan 

To a raoenb aortas or flight* war the safilna* lc * 

•*1 In the (b-ta bland Sea CSa Naval Peaoarch Labor awry 
dansnstritad that BllILsatar usvelangth radioaatry can M 
«*»d for the reset* daterm Lnatlon of aaa-loa adga 
Propartiaa under all mathor oooditlona. Tha Is*Blng 
ooaiuroaants , obtaknad at 90 OHx (3.3 1,0 


0420 Kagnat le ^ ^VlEMMCFr'llScTBmW* 1111 “STtHS 

3UKIBF KS1M ^^ ^TTp^.Ica, Bslter.lt y et 
Ja-ea C. (Bapartsant Oj J Laanntagna 
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ihr ear • h ■■ a pci-nnal f 1 - 1 -I ,n thla ,iar, -ini 
■jiirg ve 1 1 -eei ab 1 1 she >1 p.lrnlial liel.f Ib-uiv. it ia 
known io be pnaalbla i« predict lha rua pen if ol bwih 
horifnnlal cosponeeia on ine piano froa a roapli'l 1 
kn-aUlp. -I >lw feriiral •■•••( •« ■ h • >-■• ;lar- 

II.C- le-iMlf Fj ll i.oplj pc r I • 1 a>e J in ih- 

ulvenuBbFT Joann and ia an ,np| nujo iniilii"' 
O-iaZrat-jre rh.a* Iranalaiton. In pta.iice, «rr-..|a ar» 
lot rodureJ in ihla iranaluaaax Ion by apaiial alljalng 
rffecii which dapanl upon «b» aaspling dFoalci and he 
windowing ollacla whlfh dapanl opoo the arnal Fatent of 
dm (dVIlalJJl), 

The aijar aouca ef nolit In IR aurvay data colled »4 
in raaoir jreai la aferlc sclivile, which ariaaa Iron 
lha worldwide distribution of lightning diarhaagaa. 
Slerac nulae, although I Ine -war p I ng , la predonlnant 1 « 
uni loro in a apaiial aenai, wlih local apatiaHy varying 
anooaliff nrai conductive I nhoa.agene It I ei . Bloc* lha 
her I com al coopoa>anl noiaa aaplitude 11 typically an 
order of sagnlCnde greater than tha warl Iral cospenant 
rolae cap I i 1 udt . a at rang etas can ba oade that ll ia 
advartagaoua in aouima aurveya to inccaaav the apaiial 
coverage of vertical eoap**r#ni data rather than ro read 
both horiiontal coop-one nl 1 . 

CEOFHTSICS. VOL. 49, 1.0. 1 

0110 Satanic aetfcoda 

gDUID SPEED AID STTElUIgTlOl HEA3UBEHENTB IB OA3SI 
ISDIMEXTS IH THE Olf DP HXSICfl 

TbSoM B. Edriogton iSandla Hational Labor a t or 1 aa . 
Eaploratory lyataaa Divlalon I6Z7, f .0. Box JSM, 
ilbaguergua, PHS7ISS) 

The a paid and atieauallon al aou-nd in gaajp oar Ine 
■adiaani ■ la lha Niaalaiippi dales sraa baa* been 
aaaeurad by aaana of asall II to 300 ng) asploaivs 
cbttjaa ballad 30 a tale- tha oud lira. The aiapeccive 
valaaa obtained wars BOO a fade and 1 .4 dlftla-a. 
Sffacllva gat content vaa eatiaiTed to ba ipireitaitely 
0.003 peccant. 

0EQPHT8ICS , VOL, tt, HO. 3 

0930 SeliBtc Hcthods 

THE RATU8E Of SEISMIC REFLECTIONS FRM DEEP CRUSTAL 
FAULT ZONES 

Tarry D. Jonzi and teas Xur (Pat* Phy tics Prajacl, 

Da pgr Las it of Geophyilcs, Sun ford UnlvsriUz, 

Stanford. Csllfomla 943D5) 

Deep iBliale rtflstttw proftld* have raconied 
red tel tens from ducltle shear fanes within lie 
crystalline b, cement. Perhaps the best eiaepls 14 the 
COCOftP kind Ulcer line In Vyoslng, which shows the 
VI nd River thrust fault to tit i strong rdMcttor fn» 
the lurface to depths of about 30 lllosettrg. To 
Identify the physical properties ragpuntible for me 
satis tc reflect! cun from fault zenok we report ecaiure- 
■oets of cosfresilonil wave vsloclty and velocity 
inliotropy In sylonltes reca.ered from nchiMd tfutctle 
shear lonos. These rocks are ttaritLerieed b/ r>t*nilve 
ductile detonation of plailic mturgls, brittle 
deformation of the soro rigid nlnerslt, giitn size 
reduction a end detelapmnl of « Strong fabric. 

Average velocity *•"> density were not found fes change 
significantly and syitefiatlrally belween the rjlonttes 
and the adjacent usdefonned rock. Seismic an liot ropy 
of Is or grealtr ti present tn several eylcMtn 
dependent upon their coepesIllDfl end fabric, using 
our data on a/1 Gn lie presort tes and models for the 
crustal structure rear the bind Btver lies, wo casvutn 
true Auiltuds synthetic re I lection selwgraev dnd 
(oopirt them to true awllUd# plots of the COCORP 
kind River rtfldtlton data. Wen «niiotrepy and the 
finely laminated structure ol the Mull i»t *3 
considered, our model mg tnaiceirs fairly si»o«g 
reflections from my Ionite «»es inmost rases. Mr 
also show thll elovsted pore pressure Ir shier zones 
nay product strong rellor.ljins. However, a B*a- 
bltily en the order ef ID -1 dirty is twulred 10 
■idlntiM sulfltient port pressure to produce a 
•slptlly anoMly In a rault zone which ha-, long teen 
inactive. (H/lonttes, Selsnit uelocl ly. Seismic 
Peffactlons. fault Z«"f itnitlwe) 

J. ■ r .-pti, *. frv. , D, '’-■I- r law*" 

0130 Beiamlc sathbda 

m HHIATIM or CDPWM HIDfOINT BLAMT ST AT re 

liehard Ottolial IDsyartsant of Oeophyltca, Stanford 

UaWeralty, Stasford, CA MM3) Job r. Clseitaot 

lefltcl im astasia dais can be imaged ly ■vgrxclag 
eoanofi atdpoiBl slant itaskn. Tba ban ic nalbod ii ta 
daauabls 1 alut mark aasgkeni trow ths alasl Hack ot 
each cuwain nidpalnt lather si (be a ana ray ysranslar. 
(aitier invent cetera ha*s laaeribed nigrgllea areOioda 
far slant acackad thol. pi«M 1*1 or cooaon rccelvsc 
geihaca instaad or eoeooo widpeist gaghtre. Hnws«sr a 
cowaan nidpalnt •lent Hark* anjey the practical 
tlft«i)n ol nldpoist coordlaatas. In addition, eha 
nitration igaaclon nakna ,• approainatlos lor at nay 
■tip*, widn offaaia, nr vartleal valocitp vartatkonc. A 
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ihsoratical dlsadtanzaga ka that chars aa nn exact 
trssinant nl laiacal v»l”clty miiliMi. 

giant at ack nitration tl a nalbod of Snlguiian balata 

aiaak.” ll soivai tha dip ■clncgiviiy yroblsn of 
cnnvenkaonal alackinR. particularly -han horla>inial 
rstlnctoca Iniariacc ateap dipping rnflsctoca. tha 
aorrneg haadliag nl all diyi il»o inpeovaa lateral 
raiolulion Is She la age. Haul at«k nigral ken prasMu 

■ ai raighlcraatd twikod of nesaoriag knlarvar vclxekgy 
alter itinllni baa laptovad ths astanl*- data. 

The kii-*na|k«a (iravsllln* liaatnank I ol llial Stack 
Bl|taUan ia alia acKiiracn fuc poaccrMLcai r*fioeeioas 
and tarracticni. Thun cvcbla tcsnslota into lf-t 

■ urla.-F with lha adit 1 1 local disc.-alon el nidpoknl. Tho 
giant atari, nigral ion aguailoa connrli 111 | fc l aurUsc 
knlo a deyt h-akdpoint vtlScISy lutlara. da with 
atgTil iov tn genornl, ths effaeci of dip aca 
aetnaallcdUr acce-u-ntad lor during arlacicy Inirrsiaa. 
acorns lcr, tol. h, m* ) 

0*» Srkanic nethadl 

TKAPELTIHC tnHSIOS Of OFFSET SIITICU IXI8HIC 
PEOPIUR — A FIAMMLttT BTUDT 

L.H. Linaa lAnbco PvoduekiOn Icieaich Cascaf. f.O. Isa. 
»I, miss, H mail A. lour grata, and J.D. Coxa/ 

Travail Ine fcan aa effect wsctfcsL selasiE pioftic 
[VSPI eta uaed to aSCiaHtS aubaurries two-dlnanaiasal 
dip ky applying an Vtaraliva Uaac-aquarei lovcria 
net hod. Taita an aynckocts data dannoagnts that 
Invaraioa (achalqaca aca eapabla or aakiaaklsg dlpa Is 
lha widnity of a wsllbotc ky uatsg ths gratslcinaa sf 
lbs ditact arcivala and lha primary caflatkiosa. Ths 
Mwraloa nalhM ia volvo a "Layer at ripping" approach 
Is which the dlpa of ih* abillew layer! arc aatlnalcd 
balers proBsading ta aidnava deepar dlpa. Skinplsa 
daabivak rate char the pci. ary rfflactlaea bccoai 
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■ ■■■mil Mmur llii rtil» >1 iwici olfitl to li|li 
4i|th tatnti aaall. Irarsltlea iBiiralon ala* raqulraa 
cudul iitiullM •( layer iilaclttu *«* praps* 

llillci rarrtriisni. tll<l floe thaaa dlffUaltlaa *Hd 

It* utltolima inn«|Lfiiiniii pntln, tha Wf trazalilaa 
lnui>i<i «ii able to * HlU aaiih aiill lor 

■•Hi oi a roil data caar. 

(Iimilll, VdL. *». M. 1 


Geochemistry 


1*1" ■ n»— utrj >/ 1 llic Atr -i»|'hiirn 

(Ail-C|A!l I't-HlUUI-ir/ C.MfUI.ATM*ir. I'M* 

• r. Avi:| iu:P[.’ M-'-ull !CATti>:u 

I •in" l»lih-i|- IMllcl l'"r|«f.iClon, 

i'i r*'-ll •-*!,■ fit.. fluff tin, Ui 14.10) one) 

mil id.-, j. mil 


lanzopt? inter to geological erocaasae. thing to the 
lew abundances of ‘"la and lj, £z la nature. our 
aaalurancnii of >ll Co/ 1 '°Ca r«loi of natural aatFlaa 
|j« rglatlvolf larga ()0.02ZI arrore, and tha 
.arlatinaa In Cp-lucopa retina uaro barely 
niolvrd. A tiiwtui aallcorralallon uaa oliarnf 
lalwaan t. and for teiraairlal baaalM and 
innltal , indicating that with aMa laprovasent In 
analytical technique, tha Co laotoplc ciwpoaltlan nay 
Hew useful na a tracar far geological procaaaaa. A 
>ir/ low tr, predict ad /too tha Ca anomaly In tha ME 
pat cam of the Uohar L) ehondrtta (Hakanin and 
Kit’ ida, 197)1 «ai not observed In thla aeudy. 
Indicating that tha Go anomaly My ba cauaad by 
larraalrlal contanlnatlan or altaretlon. A low r £- 
■■llnatad for tha aourca of ffahhla la conalatanl with 
our printout aatlalta (Nakaoura at al., 1001) of a 
LIEF, dip I a tod aourca. (Co laotepia. La-Ca, Co 
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cl’. mini -•jfi.-l calcd-tbltm and ozone trend 
analyioi. ‘Sills di-pro i.-n, know" -IS b r,on anilysiH, 
ylnlda i>r>. Inhiliettid for .liffcront a.-. -junto of 
cfW'ji in i til c-jlum odor.c mid otono in I’cihehr 
)l)«»l a (r.ff.ir 4" hit. iln eje ml no Lion la nado of 
tf.o arn-nti-my of the.' results to two different 
•.ln-Uc.il r lelfi, inti uncurtalnilQD Involved In 
■if-r-ii-il r-.jul .rnJ trorJ , in-il ya In eitiruca. 

<■ -d” ii ■» tr- uni imlyiiiH, oior.o cfu.'ftlr.it rodol 
i lliiil.lt i..ni , 

J. i-c-flua. [■. iarwr 4l-fr-t5 
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ajrciioa rata af.iullur to tha JiiUn plnaoa la of 
tho or J4r of 10 lu itoaa/ca 2 /aac , that tha aroalon 


rala of froah SO. depaalto doa to ipur taring la of 
iha oiJrr of ICT* ca/yaar. and ihil only for peae- 


lUtlrg Inn boat it dun I can I algal f leant, and 
Iblr obaarvabla, col non dioilty of SO) ba 
picducad In an Jl)j froati 

J. Caophya. Raa.. I, fapor 1RAI21 


Geomagnetism and 
Paleomagnetism 


Ccnaral (Oph Wills Hagnsllo 7 report las) 

NiCtETIC P HOFEI fill Of THE i*Y OF 1CI.AKD3 QPHI0L1TE 
r-'JITB MD WLICAtlOHS Ml THE KA0HETIUT10K OF 
iCSIHI.; CRUST 

B. Inn Swirt (U.s. Dialog leal Surrey, Vooda Hola, Hi. 
0.S*3), H, Paul Jcnnion 

Ixh mgnatla praparilu, opiqat alnaralogy, and 
d»irea of Mtaaorpfilsa ware datarskned Tor 101 
uniriPfilod siaploi rroa the (for III Ira and Blcw-Xa-Dwn 
Wiisira of tha Biy or Inlands ophtollta coeplac, 
NaifcunJland. Ida irealhsrad and BntaanrplHSad 
sitmslva bin It i tuples rvava ■ wqait, sr can Jury 
bs|m tliillon Irlilng rron nil da lion nnd ei solution or 
Ilctnlta or .jr.inuim origin. Ths Initial oagnoUiillon 
of the unlorlvlrg ihistod dlKa cneplai appears to hats 
Uto daslrcr/ed By hylrotnerail litoral Ion soon iTLar 
forril ten. Ins r.ignsllc Inlonslly or tha gibbrola 
snjlas lr,:r«i3>s as Ih* degree of alteration 
tr.'rfases, with tt.a highly al tired uppar atlanWrgg 
harlrg an arenga Intanslly of ] i ID -3 ici/it. 


Be; tula cignetlmlon or tna catogatbra uapln la 
rallied to nuncerresiva. variable a Herat Lon, those 
crviui unit* are unlikely to uaka e aigniricant 
TourlbulUin Is Itneiled signal to anoaallie. A 
I-Ipllatlan or Our results an] other atudlea ijypau 
e C--1BI in vM'-h Oiemls-orust nignaUiallon results 
rr;s an upper aatruslva Small l entree layer, roughly 
|-.0 ■ thick i with nq contrlbullcn fron « d«epar 
Iiycr mctnlittl* rroq Khm Bn of laUndi <UXa. 
,fl ' ' Btg.s«lc prc.ertles, cental no, ocean eraat 

^OJUllltllnnl. 

i. i>. r ■> . s , *ei,, h. i jput ifi>l«,) 
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[ Clinrakheliyan A. N . , Clmrakhchyan T. N. Zonal mmlu lui ion of rosin jp rnys diu] 

the general magnoUc Held of tlio Sun 

Ivanov Ii. G., MIkorinn N. V., KliursliElnrizo A. F. The Li mo of mi isolnlod shock 


1199 Hlacellanooua (fo'a Surf tea) 

710SZ0S AND IUDIFICATIPH OF SO, ICE BT ION B0HBAIIHEHT 
OF THE SURFACE OF lo. 

R.E. Jjbnflio, i.U. Carratt, J.H. luring, l.i. Barton 
(Znglnaarlng Phvalca, Unlvaialty of Virginia, 

Char 1 at I aa villa, Va. 129011. If.l. Brown (Ball 
lab a, Hurray Hill, H.J. 07974) 

Va (apart oeiaurainti af total ylalda, nargy 
apactra and aaii apcctra af aalaeulee aput|ared 
flaw SOj lea it low taoparaturaa by kaV Ar I oca. 

Three oaaaureaaate are applicable to corn tiling 
■ul fur and triygan Ion apu tearing of SO, on la. V, 
flad that tha ylalda are aucb larger than ihoaa 
ait luted earl tar for law aeargy Ion aput taring of SOj 
and tha anargy spactra ara paakiJ at lower anarglaa 
than eapectad. Vacbaarw.il tha liradUtlon tiu 
Jfpandanca af Iha chawlcal altarnatian af friih SO, 
lildlng to tba predaeilon af now aolncular ■ pedis 
and Idratlfy naiiaa 12 fO, or S), *1 (SO), and 
M (SO, or SjO) aa a Jaded apaelaa In addition to 
SOj. Thaaa nreiureunta are uud la tlatamlni tha 
nil of direct aputtar ajaetlon of aulfur lata tho 
Jnlaa pliaoa rarua, thn tala of etoatan af patchaa 

of JO] lea, and aitiutaa cl tha aurface coluui 
dasaltlaa of SO] In SO, ice produced by tha corotatlog 
and fail l.mi. Va eat tut a ihal tho J tract aputtar 
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“ • “ti* aoS ahori-llw«d. (SLlvlcul tur., wararahada 
paak flaw, luapindad ■oLldi). 
aat.t Ra.our. Rre., Papor TUI 99 A 


JtJS GlacLalogf (lea car, .hiItmi) 

TROPICAL GLACIERS: MTENTUL FOR ICR CORE 

PALE0CL1HATIC « EC OBSTRUCT IONS 

L. G. Thaapaoa (ln K Uula Pjl. r g tud i B ,. 

Ualwarattjr, Coluabus, Ohio 4 32 19 ) £. - 

p. H. Croat.,, K. Paar ch „, S . Th *« 

Tha pa lanital a( t, op i„l glaclarn aod l c . far 

S 5 TS i 5 S‘,r.SSS ?“ a ‘° ^; 8 f k . ,bould « 

J. KuThre. km., c, Fi P .-r 4H0091 


TI JO Groundwater 

[Valuation of the skin lpffct in bluc tests 
E harl.s R. Faun and lunaa H, Harcer (GaoTrana, Inc. 

:09 Fldan 3trc«t Harndon, VlrRlnta 17070) 
ll»draulle propercleB Far Iw-pantwiiM lit; fnmallana 
ara oftnn eitloitad using alug testa. If tha wall In 
whlth rha Cibu are conducted waa drilled with drllllaB 

fluid conliilalng mud. than f araac Ion datuiga nay l'® 1 "* 

•Tcurrad. Such Jumago nay r.aulc In slug t«»t intor- 
pretHtiona chat yield endostea [or hydraulic proparrlal 
that »rw rapreiaotar Lva ol tha damaged rena, an uppaaed 
to Iha funaatipn IraalC. 


Water Rasour. Rea., popor )W200I 
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OPTIMAL ANNUAL OPERATION OF A COASTAL AQUIFER 


t •^■Tar.R or,., Jr , a J} JB4 ., n a .,i ui ; * ?!! " t * 

i( Htt Hr.,. h _. “■ IW,t * TflUuTL 

I+19 K- Miilf r*d l4i navortlw- 

Pi 

llandperi. Th ., , c _ aelutB 

; lw " Ilfld ernh).. 

■ reared Wynlelpal «n Iumil or '*dvanre,4-" 

■ irxzssr. 


uriirwn. annum. UPEFATJON OF A COASTAL AQUIFER 
U. -her Jr (Faculty Of Civil Erqlneerlnq, Tachnloil - 
Israel Institute of Technolooy, Haifa, Israel) 

J. Boar and A. Sul tel 

^ Optimal annual operation of a coaitol iqulfar ll 
detoralned by using a multiple objective linear 
proqramlng nodal, bated on a milt I -cell model of 
tRe aquifer and a network representation of tha 
hydraulic distribution system. Tha decision varl- 
„!?* ®r? Puling and/or recharne quantities In 
/it" e 5 n : Four nl, Jectlve functions aro based on) 
JJ* f “Bslred qraundwater surface map, (2) a desi- 
red location of the sea water-fresh water interface 
toe In each coastal cell, (3) a desired concentre- 
lion TTUD nr A CdUrtdJ 


rr cnasiii ceil, a desired cowenire- 

* selected coniervatlva contaminant, 
ana (9) mlnialzatlon of the energy for pivplno and 
recnarge. 

■«??.! ppro !S , "? ta Hnaariied eanrassfon for the 
« *°" of lh * Interface ha* been devalopad, to 

th ? L u i* or Hnoar progl-amlnq as the opttrqi- 
zicion method. 


Zltlon methidl Fr US r«B.»u a. 

A trade-arr procedure is employed for Identifying 
th ! deslribl* solution, 

J® "j 81 , 1 * applied to i seomant or thi coastal ■. 

2 Strip along Uie coast , 

with a width of 7 to IS km - and resulU are dlacus- 

Natir Raecur, Rea,, pj pB ( THI990 
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™ CWtPAHHO SCALAR IRMOIAKE HRAHURBHEBSH 
HZtU IIPUlDn RITA mna... ‘ 


F.B. Spigol iMpt. Civil Bnqtaairlng, UntuariteY •»* . 
caataebury, OpUtatMtoh ), Haw fapiaAd) aod C. HewAra-. 
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ini! - yr«au=t», ■■ eMaukwd if/leh • aw aoeiu ihr«atf 0 « 

wltt ’ PavewatO end iqtward irralianea, as eaaaM*ad 




end iqward irrallanca, as esasu 
«®»+»*-<»ore-etta Cttt pUtn itradtanea water. 
«o«»d la breed upon an gqhklaal,'foniil«t|a«'oF 


~TZT _:7 on e^Uktoai. fomOatloa of e»e 

VUtopa «fl*mJHrjt}j>n qlvan by Jetldv U9TM. 
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INS OLA TIM TOPOCLIKATES AND POTERTIAL ABlAtlCN W 
ALT) HE SH'TU AC'TJHULATTOH BASINS: FRONT FANCF, £»ir>RAti0 
C. A. Olyphonc {■Teology I'apartmoot . lodlnna L’nlvwreltr, 
BlaonlnRCOD, Indiana, 4I*0SJ 

RadLarlan data fr.jo tha Inalltuta of Arctic and 
AlpLna Raaaarrh, high alrlru-lo clLmtoInglcal sreilsn 
are uaad at Lnput tp a nonarlcel ""del Tor computing 
Lnenlatlon to rugRad tarrafn. Slaulntcd Insolation 
topocllnatea for an avereR'. (partly rlsudvl aurjor Jay 
dll far urkadlv free thorn that occur on a I rare) 

clear aunnar day. On a Cloar day. (njoLatlon la 

groatoat In gouth raclni haalna and laaat In baslna 
that (aca north. Bur on « partly cloudv Jnv, rear 
Facing haalna rocelva tba largaat dally Insolation 
retain whtlo aorlh and aouth facing haalna rocolu* 
aratlBlically equivalent anounca. An analyst a of the 
cor relation barvoan radiation Bail aqulvalonc and 
measured glacier ablation suggests that, comitinc l.-.na 
of radiatlnn melt should be hnaad upoa average diurnal 
trajectories of aolar [rananlaelon If rannonatlo 
satlMtol of potanclal basic sell are to he nehlovM 
for alplno araae. (tlrguo Innolarloo, glacier 
ablation, ccopuiar alauUtlonj. 

Unror Peaour. Rei., Paper HUD022 

AB 7 0VEBUlES n DF 1 PASSIVE KICROVAVE 5 NOB RESEARCH ABO 
RESULTS 

j L Foster (Hydrological Sciences Branch, Code 924, 
ciddard Space Flight Canter. Greenbe It, Maryland, 
20771). 0. K. Hall, A. T. C. Chang and A. Rango 
D» current state of knowledge nf me ■Urowave 
properties nf snow Is discussed. Theory behind the 
■leroware emission from snow is reviewed as are the 
physical processes of snowpack matamorphlsm. Field, 
aircraft and satellite pasilve ulcrowave data hate 
been acquired and ana 1 y led for more then 10 years. 
Results have repeatedly demonstrated the feasibility 
of anploylng multi frequency pesslre microwave det a 
to study snow-covered area, snow depth and Internal 
snowpack properties. Radiation emanating from the 
ground baneelh a snowpack Is scattered by the snow 
crystals i"d concurrently the snow Itself emits 
radiation at microwave frequencies. Thus, the 
radiation emerging Tree the snowpack Is the result 
of a cowl ex series of Interactions both within end 
beneath the snowpack. Future studies recemended by 
a snowpack properties working group consisting of 
government and university scientists are discussed 
In detail. Recomnendatlons Include performing 
extensive laboratory measurements using real and 
artificial snow to be coord I na tad with tneoretlcai 
modeling and aircraft o»erf lights carrying passive 
nlcrowate Instrumentation, This Is considered 
necessary In order to help to interpret the microwatt 
responses to snow. (Passive ■Urawree, snowpack, 
remote sensing). 

lav. Gaophya. Space 7hya-. Fapar AR0W3 
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IHE OPERATIONAL SIGNIFICANCE OF THE CONTINUUM HYPOTHE- 
SIS IN HIE THEORY OF HATER H"VraENT TVOWH SOILS AND 
AQUIFERS 

Philippe Baveyu fpaparuwnc of Soil and Envliomruaial 
Sclonvae, Unlvaraliv of California. Riverwldw, Cali- 
fornia. 97571) and Carr lion Spool to 

Tho -rporallunal moaning of the Par prone nr n 1 1 vc 
Eloconiary Volusia <PEVl cone Opr . on which ..urront 
loundail'-'noL theorlo* of watur noweoant Ibrougi" f*wa 
ruhlla are luoil. In iiulynd orltlrnlw. Ic la mn- 
cludc-d (hat the REV conct-pr aa arpl tail in rr-JI pwroww 
rwJla la hull: unnecaaor I Iv raetrl.llvo unJ «uwrl- 
iiunially nnvorlflablr. In tti plnra. n rolnll*l»t 
concept In prop narH In wkiKh IU.' roac-'l' U lilrtaliol 
Vdrlihlua nru JollnoJ a» ..ouvolul l- n pr-rJiK I < "f 
BlirmCMflc propwrlln of X p.ir--"ua rv>M 110 with 
wclchtlnp function* [hai reprowwnt (ho jp(Mil«'r 
drasurlng luatruni-nri- Tlio effecle of ra»-l« I.* •wrl 
proclslnn dlffuroece* .-wa>ng cporl-onial monan mg 
Juftlcp*, now rvuiKnl!ol an critical In the ■'••nw , 't | 
of ipitlal vorldhilliv In iIk- pr-.p«n Ion ••■' j»-II* and 
aquifer*, inn bo la-.-rp-'ratod nalnrellv within ill.- 
rolmlvlet concupc, bat nro pwluJoJ « priori In ii» 

RFV cr-acopl. Thu rolnllvtat point of vlow, ml Hr tho 
REV con. opt , ha, a clear iipeNLlunjI nonrilng nr.J r\- 
u-nJ* theoretical vdlldltv In prlaiipl* to nil lo.il 
wc-neurecanca made on pornua nod I a. It I" wall U lent 
PJChcaiUoa 1 1 V to duilva coilvcnLlen.il Di.ro*- oplc 
balance equations tor cn*a and linear r-oonl'in, jb 
well 09 a different |j| equation i»r the I woclirrnj I 
Iranopori of valor through an uriuaiurntad , nnla-MKOpIv. 
JbIaitui-Ii. Boll .«r aquifer. ICrn wiB il.T flow, 

- it. r cqiil I Ibrl*. ao.l enter •imllil oarl- 

ahtlltyt. 

water Po*o,ir. Rea., Papnr JVI992 


Meteorology 


Tha dllfarasca betuiu rha aimer and winter abaanatlana 
are net solely due to Ullage i tn phoiochemlatcy but 
require caualdaracten of airatoaphirLc dyaaoLci. Ha 
correlate tba reduction la NO Ln winter with tha pro- 
duction of NjOi in raglona of IIliIo or no tnaolatien 
follow ad by transport to Cold Lika, The unusual prolllaa 
are Shaun to teault Iran air oaaaaa at dlffarant aliliudea 
having althhr dlffarant origins, a.g, polar or ald-lsiltu-la, 
or dll ferine tranalt tinea feem the auurre to tha sup ling 
point. iRttragan oxLdaa, aaaaonal distribution, aLratos- 
pharle chant a try) . 

J. ilacphjri. Psa., D. Fa par 4D0039 

3170 Cltoitology 

THE ORliUU AJU EAFUFST STATE CP THE ITLkni’.d 
UMOBHOIE 

J. Graham Csgluy IGcojrafhy DQiartnuPt, Trane 
LtUvonlly, PuLerkcnxijh, OnLorl-Y, CAIZQA F9J Infi) 
and A. Tfcndcroon-Sol lets 
Du origin jnd earliest history of tho Earth's 
hydroepfurQ - tho axcoss voUtllci define I by 
Biboy tn 1551 - con bo '.cwiatralncd By uvid-unn 
fran aatrophyelcB and jo? logy . ftdala for the- 
evolution of tho Solar System aid for the grain 
of the Earth sujjeat quite sttniqly that tho 
njrlioBjdun? c-aao trite- botng during ao: rot ion. lea 
forme, with HJO lURtly in tho t-xans, 00 , mostly 
In sod boon to olU a raidital aui'sptiare LkAlruced 
by Nj, 032 -vaf 1I2 3 , was oatabllsfiCd very early 
erO has persisted wtthout deBt.iblllrlng ollmatlo 
excursions. Alternative occCTuiis of carl-/ hlsu-ry. 

In whl'di t+u &rth either Iobqb a jMsatvc primer- 
•ilal Atxrapuim or aoyjtroa its teewiary auius- 
fhore hy gradual dejiBBlng, iuu eaun lrpraboi-lo. 

It ta difficult, for cxanp'lo, to dtsslpito a 
massive atmospAore in reasonable tiro*, and 
gradual outgasair.] Btma to bo ruled -»c bc-.-auSu 
accrotlon was 0 highly energetic process. 

Sevoral craol«l'»l Isotojo syatara which con lo 
bmp-led today ZBfiliv early suparatlcn of do 
Jtnosfiere. and piubibly tho hydrosy+cro aa a 
uholoi tlieao tsotopo systisns also suojost an 
early origin of the LloapTiuru. ■Toologlcal lrdl- 
cators of atpiosphoric onpoultlari are alt* con- 
st aunt with on early hydro 3 f«ero hivir >7 an 
lriiLlal neutral 01 wowly linluiKd chemical, 
danctui. Such a bjiliDginni, warmed By 11 
fuss Lumiit.ia early Sin, -ipfo.ifa t>i be cltmiLl- 

calJy stable at Eiirfa» taT*--Mi.'ir«s clouu to 
tiuit of tit- pro went day if the mi Jar h,ito- 
sj+orlc const Itue-nt in 1 l-pibl wU«t. A nr.u- 
glolnl cooin .oral n cVoly .'HunefAui nuffl-v !•• 
miD-b-iin stability ofiUM r h" K [l ,s "f lhu 
"■JiCip fiM»* •■*►) the "nir.iway qi.c-iiouso". 
lorje ipuineiei-.-s of .nncj+oi (.■ 
garos nee not ngilliil f"i ■■llmiU- 1 iVd-llll", 
qlttoijli CCi* mry well Imt Ircu Iw.-JCIIL Ln 

.vtcunrs l.ii’jur O-iri t->Lr/i 1or>* e.g.iino? of 
•ley .irt-, lajuewr, ■lllfloili tv k •>tn.Lil<- In 
tic picture wlii-.li v .- 1 uici.t, iut ihe "gittiwMi. 
prribal.ly did not .Ilf fc-ecii' late uM 1 1 later Ui 
7 colojtc. 1 l latst-Tty. Iiciill.-.-l |lAl-r U'-nvy 
pccvplnl .1 milieu f.wvuril'lc in i irly 

..twml.-il ceffiLut Ion. 

P.V, r.,,.|,h'. ». Cp. 1 -- it.,,,, Fi| • r '.ihlw: 
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JMO BuurJufv Invur Ml rnf tiiteH And pt\G«!*wi 
TRJBThUI OF 0..UNE SY rVRRUI.ENe'f ANI1 r|i)UDS III AN 
I'AHAS EOUKhARY IAYLR 

■I. V. Arevnhue iKOM/ERl iR/F.:>, J2> Broadwa.-. 

Boulder. Col-rndu S030H, .1. F. S. fhl«F. R - IWaia-'B. 

Ir. and T. P. P.-i-off 

Ih» lurhulunt flure* ■■{ ni.-ae *nd latwne -nd 
orrmlhlc In al are .->=pucwl lr--n fjal-r«*l ,ft "*w 
co.i-.ur.rene « nude Ai-deJ a SUAA iilr.ri.le >.v. r down- 
town Fhi lodul phln -ied tli.- HurreaMIng auh'irho during 
tho ifeorn-v-n end w-nlng .-I 1. Aogwwi 197°. ,n lt "' 
niiarnoi-n, thu ozone flu» ul a IibIjI'I "f 700 n I. 
downward tlirmiph-viL the re-glun ulel. rha lnT|;c*e 
ffJtnlludw 1-2 (Pi-bl o *'‘» OL-.urrl.ig over Ihil urban 
centre. During tho nfeornoon -it l-"«h 700 n o"-i - fa** 
li(]Rjr,d eetora bulov .loud l-aae, (he hor 3 tun re I 
profile of nedn ozor,- cun. e-n: rat I -a p*jk* n l J 0 Pf-b 
oV»r tho urban cure With wnlue* nl the i-rdar of ,fl 
r-ph to the auiiLhenti and aerthwcaL. The urlon ozone 
ccnccnirntlcn at 2‘N' r> Orcran«cft re 35 pnb b* carle 
cvunleg. The norculLzad enrlnnce* and ll-iiiri ul 
veil Uni voiacltv, t.-npor/ituee and --Zone wliow lillfu 
change with l.olght or leiiillt-n In Ihw urban uMr' 
nnd nar invent auburha during rhe afterncoa. tn g"-** 
agreocc-at with nore.il I zed etotlalUi i»htaleed over 
rural carratn. Dam Iron » cloud penotrntlon lw ihe 
aircraft I* used to oazlmatc n e<an updraft velar It* 
of k,a a -1 and an updraft area of appro* Inal el u 
1 Vn". Thu flux of olnne due e-> the ne'e’ pullun In 
the updraft la two order a ol mngnllude larger ehJO 
the turhulnne uddv flu>es within Ihe cloud. 

J- Geophys. Raa., D. paper ALU 181 

Chemical Composition and Chemical Interactions, 

HON-HETHANE HYDROCARBONS IH REMOTE TROPICAL. CONTINENTAL , 
AW) MARINE ATMOSPHERES ^ , 

0. P. Greenberg (National Center for Atmospheric 
Research*. Boulder, Colorado 80307) sod P. A. 

Zlnteraan 

Atmosphork hydrocarbon eneasureasnH from remote areas 
are presented and analyzed M determine sources or 
ambient nl*1ng ratios. Blomasi burning appears lo m»a 
major contributions to free tropospheric hydrocarbon 
burden over tropical forest* and grasslands. Biogenic 
emissions constitute e large percentage of tho atmo- 
spheric hydrocarbon volume In continental areas or 
significant productivity.’ In nartnu areas studied, 
ambient hydrocarbons nay Include contributions ken 
evaporation of dissolved hydrocarbons transported oy 
ocean currents from areas of coastal upw! lings or 
marine pollution. In ell cases, hydrocarbons. frwi 
local sources ara major components of the atmospheric 
hydrocarbon composition. (Hydrocarbons, continental, 
marine, tropics). 

*lhe National Center for Atmospheric Research ll 
sponsored by the National Scienco foundation. 

J. Ceophya. Raa,, D, Paper 41)0087 

ITU C Statical CcapaalcLari and Chaaldpl 5 true Lure 
STRATOSPHERIC OOD-SlTROGBHi KttSURDmriS OF HSO,, TO, 

Mi and 0| HEAR »*« Uf WINTER . 

».A. Rldlay [Haclosal Can tar for Ataoapharfo Beaoacch, 
Boulder, Colorado, 80)1)7), Sim Ba Luu. 0-R. Haarla. 

H.I. SefalEC, J.C. ItzCannall.' H.F.J. Bvaaa, C.T. HcBIroy, 
J.R. Rarr. H. Feel end D‘ Brian- ■ ’ ■ 

Data obtained during ibrdn alrereaphorlc aaaaurjmnc 

vaapalgu from Cold Lett. Alberta (100.0 «, **;♦*«) U 

Ftbruary 1977, 19T» and 1979 are presented. Altitude 

prof Ilea Of NO, HM,. 0|. CIH-11, CFH-12, «d H,0 and 
grsund-baaad total colimn aaaauraMnta of »■ were 
obtained and kra espparad to a teller ■eniuronanra eade 
«* 51*B in auMHV. Tbe winter data dtmonelralai aahnnean 
varlabillly whan e impaled to awnr enpdtrloni but in 
ga natal in winear a) tbaza U a graacar abundaoca of BTO I 
and tha atrarospharic layer la thicker, b) there ia laea 
nitric oaida particularly in the 18-2B fca reglao nnd rha 
vartieal A ia tr lbut Iona nra-ebaraetarlaad by “reng alninl 
ratio gredtanca and c) tha calum abundanca of W f la 
lower and axhlblu a diurnal ohaag* qualltativaly almtini 
to thac obaarvad in iionar. 


I. C«-|*>.«. h.-« . I'. F.p. r -■)■•■•- 

3790 Inarruoanrs end TcrhnlquvS 
nlllBOS-EAPTH R.\D1‘T l"’l S’-'D' I i •: e, :s-"* i _ 

CHAkACI ER IZAT 10H J’JR IIIFjV.b wA.A rL.’.'.. 
FIDELITY' , , 

r. Haechhoff tOultwn Industries, Inc., 
hbOO Culron Court HE. Albu-iucrquu . .Cl 9.173). 
i. Jallnle, J. Hickey and J. Swedberg 

Decatle-l characcerlzatlona of flight spare 
earth flu* sona-jra from Lha Ulmbua Earth 
Radiation Budget >EPBI program have bten 
performed which, when couplud wLch a tori 
careful account inc of the orbital instrument 
environment, provide the poomcljl for 
Improved accuracy In che Final .fja pOT ' 

The characreriiationa included docailud Fdl 
aappinga, rasponaos to tranaiant long end 
shore wave Length radiation, and response t, 
Senior tempered.* changes. Those eenaor and 

environment =harecreriiatlona. along "lth Lhe 

outstanding low notao and 

of the ERB Instrument signal pr “S°!!l 5. CB 
aTStem. promise to improvement oE the data 
accuracy P co levels aufflclant for long^tann 


ot the ERB instrument 

avstem, promise co improvement o£ the data 
accuracyPco levels aufflclsnt for long tam 
budget and elUHtalMleal * h “ 

cornu lned data seta from Himbus 6 and 7 are 
rucoBcCad co spin a period ln oxcosi of 10 

years. Thu improvements In dara occuracyara 
particularly aigniricant over zonal latitude 

P _j q hecau?*! the cor rtcc Ions aro shown tu be 

strongly latitude dependant. (Pod Lac ton budget. 

j. 8 C*2pbV- Rss- . »■ p 'F Qr 4MM0 


ffi «»»>• 

I" p22l1ra T (C«niro Stud! TelKoruMcazlonl jpsiTalJ CAR. 
PDltternlca dl Hlmn. Plan* Leonardo da Ylrcl 

°ThB radar°obser*at1en5 of rain during 1930 at S P*"“ 
d' Adda near Milan provided a larga *}?)* J" 1 ?!, 

of .bout 16,000 ground rain cells. “ njad^y 

altitude of 1.5 )■ fro™ the “**" Kin „nf C |! 

a ruflectlvttv factor areatar thin 34 dBz. Inis coi 'etv 
W rain .Uni. supplied ’ 

lion reoulred for rain-attenuation modaling. lhui tha 
Mint relnfall rate distribution as well as the dwuUli 
re distributions of aa*liw"i mean and root mean square 
of rain rati' referred to an individual rate area (cell) 
were found to ba pawor-law functions or the r J*" r4 i*' f 
The prabafatlity distribution of tha lteete 

si;* riTSMiiar-iS ' '.u* 

^jssfi'Si'a-s.sassT - 

g round adequate [or iM nfflm m» W- 
(Sain colls characterlatlesi raln-atwnu«ion owiri 

BiS.'sei. . Fapar 4S011* 

u r Baker (Laboratory for Atmossnorlc kltMi. 

SA55 data are dedlased as part of jn 
analysis sysla" ul1IU»nj a tnrea-pasi peocedu e-. 
tesact or >ha SAS5 data Is evaluated with a*d wiihnui 
toward lure soundings froai tha WAQ-* Ver J“ 
a lure Profile Radlomoiar (vlFR) Instrinent te ardar to 
study passible redundancy betwaen lurfaco -In) dato and 
unwr-afr teipcreturo data. 

In (ho Northern Henlsphira. .tha 9A55 date ara 
.general ly found to have a negligible erfeci jn the 
forecasts.- In the Southern «•"! sphere, the forecast 

impact from SANS data U S^xhU 
beneficial fn the absexe of »TFH data. lh ® 

inclusion bf VTPR data affectively oMnltiilBithe 
positive laeact over ’Australia and .South Arerlc*. This 
indicates that 5*SS d»ta can bo bnneMclal for nu.Ter- 
Ical weather predlcilcn in regions with larga data 
gaps, but In ihe presoxe of satellite soundings the 
useful nest or MSS data is significantly reduced. 

J. haophya . Raa-. D, Paper 4D0I90 
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J *|:, _ , . , t- I’.-Uj wlwii- n-,9 -i»- 

»f t[ ■i-‘nii ill" io.,»iir<--l -ml) t' 1 -' " , * t 
i-jivc-l in.r . K-l • U- livl o-’-U- vnv MM 1 ’. --*;*’ 1 * '• 

Jc4 rlUw Hu it ITw NCi Ir..- |-r< v- n '• ZI 

ti, t . uft.-it» -ll *niv ic yj.ei Jt Bm. i<-n*»aF«nt 

ilb. tl,.- V...BI.W I -llwlc >1 tlI . olUat'.UJI 
li.rt' in ImIu ilwzlna 1 .")•’• ' ll MPbj 1 1-* 11 
siuit-r.fti -l.u*. 1 

' J. tlrc-phya. Fva.. C. I’*pwf 

wl^^S^WAtWS'PF.wi'WiCTriaii'ii-Bisa'.'w tm 
UI 5TEB.9 GVLF OF W*lO» . 

A. D. Klrwan. Jr. iBwjiilwrot tf Hirlnw SUrnro, 
UntvoralLy uf Suutl. Flo r Ha, St. PatwraVuig. Flwrlda 
3)701), V. J. Kvrroll, Jr.. J. *• lwwla and 
R. E. Shi inter ’ , . 

Thla aaalya.a dw-rua-nta lor l*» llrtl BIm 1"r 

nr.oM.it an) volctllv s-Kira«.t«cl*l tc» of an - 
and eye Ionic ring. Ilwilia vaa uin, hrJ o(i fr«>» in* 


I" Hr fall n! I0a4.* arJ r-v.-1 ln|.» ttw 
t,* ■/-■ii a| We.i. I >gc nifti '■> "-«•'* **na.isa 

nrl ft- •> ftftc.-l lllic-tri,, I l'-I ■ItlllBI-* # «(—' 

*1 I I hff- ■!» ir-,-.. » i. reiivnw onu-K 1 al cl 

Z lit H rift, nr itetw* 4') •nit. IT-t" (F lI * 5 ■ 
in In. LW-nl 'il l.lHtar flvi'-i" I 
-i it urn. Ib- ic Iivl. Iff Jlusail uni .ul-Uyiml 
i, ^ a ii in dial rn.viiu.-#. -a «(»♦ »zovU» 

..-ri..*. Be-.. B. )'»(« b'0115 


■ Ml l.'IIOilitlv-l 

(L W,M.t Fi»R INF JWI.99XS UF MIITl D*TX KITH 
RI'FLll’AII'il 1>l * WARM l.'F) RT:+- I'*' ‘“ML H'lZ »') NtXO‘- 
A. It. M.uin, Jr. Uiapnizitzi't wf 1»rlno rtlwiua. 
L'nlv.-ffullff ul I llicid*. dl . PctorabvIV. Ui'FK-i 

2 VOU. m". -*■ Krt.zll, I'n - T - *• IcwU, 

R. t. Whliatvr -ted B- )-•«*■ bl’l 

k wjlwl Ju.rl.-pad piliHltlv fi-r tho Ai.z1*«l* -f. 
.Jriftvt dace la dl»ruaa9d.- n-u *"1rl !■' bv*eJ »*. n 
p.irralrl« roFi.’iwnlal l-u" ul I'-* ilrillar erLczltv In 
teen i-l Hn«* pulwclal* d whirl, i.r c.nalantR 
fallowing |ha oilier «C .)«• ll"|J» )** **• a r?Il lil 
preeaMcJ hate «n al lha aoTuntlnl* 1* taten as th* 
Itc-irentj of rztatLm about a rteq by a pare*!- * 

*»:r« icHiltirl laiHiKtuiiH J* *7* 
prajltm Invariant Fotf K,rlz:nijl I Lav la also 
dlauuRnaJ. Th» alhier pfftrnilal la Iw’.an j* tha 
•t»JUUi*e n| a parcel Which la icc-ftll* 
s . n (en)* azuCIun. For lha’ ze»tricl-4 lB«Bip»*tutt-« 
nlu.irat *o ill* equoilsr.i or* .-ritually . 

dapaitd ant un ahu ralnllwa alcaa of ll.a aquayaa 0« »ba . 
van lr al luitlilt) and iha toral iMfurwtlrn rala. 

Tli. a will rilKaTH fin Brlllhr cl-iacai codeia In 
that each Jr liter pzuvUea irvizr-anJam .ilium ft 
tha ffcrllLlt* and defnraallcn Hero. App-ll-at Ion la- 
tuJa ta F»lh JM.1 l.uRilHc drlltara wblrh wax* 
s tedad In a wai* rot* rlny tn thn Gulf of Maul fa In 
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•. ..•'■I I'.'l. II- •- J.-l pi-vld.-l Mltril rj "f 'lit 
iln» ,r. ilirl-n ill i«ltl »i’]---lili i -ili-nd with ' I *' 
rl . »yy. X" 11 ill .It til I*' »' tie 

•-l-liV.il. <-lll[l|i>i| Mill. (*' I--I '■l'* <1 1--"' J In 
r-.« I .»! ..-It -III. -'I II. * >11- 1 1 Iff Inf » mil pf-'h- 
. | i in ,r . I ». illtr.-l I III *■ uIJi iil-il I" 
i.. - ■ i. ► ■ i . ' , IM •*' "I I — 


Particles and Fields — 
Interplanetary Space 


ii , --i. .. 

• ■I j| ill Imho II ■- >».f.-'-ii )■►>•) '.Cf-.' * "'I 

• • I . -•••• I 

1 . 7. I'- ■ >-i I 1.1 1 I'l.i; ||..||--1 I >t .r ■■ hi | , if ■•« f-il mi-iVm 

•r ■ •. •■- I- I. ill. ii. « illf-iril i, «. 'll I 

llili i -a-r fi.u'iii in it-ilvili i-V 11 . 1 ' -ll*.., .-I Miff 

..I . .1... Fli. Inc .-nl 1 1 . -.I r.-l III .I-.I I- 

- 1-1 Ti. i 17 I I- . V • I I .. I 1*. ■! fl... IijI i-i-.lll. r.l (Mil( 

I ii i r T- -n fill. ••■■■, rl.* 1 -. n» ■ ki.il p-ii-i tin" 

•■if I i-f r.- . -rii ii fl..- > - ’:-i> «*l-i i r-*,.|.n n.ii Ini'. 
?■ . ...r--r r SI Tim I ..I i-i* 1 1 .- .-r»-ii Cfr-. prilllu 

-." i 1 1 *i 1 1 i in - I il i -it ullh iiSih« I • I If.. Injii.-rif 
-I-. •! ii li-i, ll> |- r I n- ■ i -■■- i.m , »x |i l.- U i.i| in 
' ■ l'f|. r r--l-- i ; "-I I . r.t a,#-.-i.V -if fl- f-i.ll. >■« I- I rl I — 

-Ir, I" |S.- OkI* ■ '-I (hi flir- -ill .. I ml jr.f Ih.i 

Il.li l«ill f. IJ II l l.o ■ I itlifill .-.. 111 / al ch- 

. I rl I- li-« 11-1 » -H--1; 11-1 ; I- «• i-> I-I f- Iff I ■* Inl.-ll- 

1 1 » . . ’ 1. r ii I • ii- ii .n i -ip i ii il.i in- f.„in.| 

i-i.'Ii# llr>i.i fil- if ii-liii-l.il. ■ii.-r.’liii l‘i |iwi-i* 
»ltii-. I'.- 1 , --.• I. >• r -I rmii l.ir-nlri Ji- 

i.i... r. , iio.lny. i.i ■ II if.- f.-.iri. Il 

i« 1 .*..1 m ii 1 1 ir., |. . ii. | I. Il- rill -I rl 

I I • • i-f Ii.- iif|.-r >il - I. "n c<i .ii- I— .ml »•• tin- 

-«H. l-i.. illn I." f fli.« I n C - il 1 1 C 1 Ci- 1-|. I l.m 1---f.li.-i 

<11 r.ii.-fl.-i, -.1 1-. r- 1. In.; Iirfjfl.n I ..-ril.lniC n-l 

i *- in nii* f in-il-lf rifiiltcti liici.ifl w.-«i -.1 i>ir 

i>, ii|.ls«v ii. i • iii- flii- - -i-VTi- 1 1 1 -ii c»4li.n Ci- Suv 
. I -ijli-illn.l -if.. i -I I'n I.i .m ...F|.-"> . |— 

1 .. *11 ji- i*i- .lii-l .-I -a - vlifi-1/ Hf-*i'.rlcil Slur 
■ I.-, [i-li, ii i-if... C--I, i.i» ■ a..»vi tut I lilt In. i.-n.-l 

• ll'.f I ■' 17.' >>..i|fnr- -if cK. I, I..r.. 

il.il r I II ii, . i I' - r — i-ii r r-'f 11-. 

I. Hei.. a, r.i.-i-r i.viin, 


1W S-lif ■aln-l Iniri*:' 1 'jH villi r n an.1 plans' ■ 

:-.i« mi ip [riKiiTi-i-i TtswMT'ir; luirhAiri fi« to- 

i.mt ' irarr <-h-.iiti-' i if ujUmf wunrii rv( m 

I.I. iilali |(i|»IHi|i - 1 1 IliiClri 4nJ li'iii.ai, 
[T.IiihI't r.1 Kit pi an I , C.illvga Park. HTi 24742), I.M, 
1 1 nl f>, C. i.I.-i klar, D. 'Iirea'ali, B. Ila.kar. and M, 

x ’ ila» 

1U cfn-aa cia'i r- i;,ia|i|,.| -.-I lauc t-.na, prlairlly 
Ha laah ..-Hl’t .**-'• I'*,., an HM| gr.<"p, Baa tain 
daia.alavl li.v ladlii llffuia (aril' la a.tnfi In tha 
«.'ai|? >r.a '!• »J'i,|a -.|l la III katf/s obiarvsJ 
v.aiiaia r.r lha aa"Va b.w a*i- ..-fc a f * Baaa-Jfriania 

-ara aic la niff. f«a ['iil,#iaf'y -il l , nflanlf l 1i|.1liiu|. 
I*a-.l>..* ra lira Fiat*. (h.'l# Analyrsr lULtra) 

aaiiii i-i I'ff.U III# valatlea rhirga alata 

1 1"' f lft-af 1 *• a I>i.i| fji 'I a 1 |«>.« ai -lk, #», in-l III 
kai.-a ara <"»il|f»n' wlcii a chut* nil* rrapiililan 
dii" la r.i»a*a'i; ai a fgnf»|im nf m».*« par charaa. 
I* l« • naaa’al fk-ic IM rSup I'aU tt-af-ialllcn of 
ifcan I'-cUc ar.-.laraicj S-n<l Iona ran la sea] la 
flu'* '*» r 'l'if Call c-'^.-'illto.i |n If.* lolar 

.!• I. a*-l I--* a Ci aailav.a IN » i-il lltrl.u coconal 

ai* »laf«J mI'B a racial r ot a-ilar a|r.| 

ll-'-i. I i i iiM'.ilii, ia rt’ah niraia CHo 1 -inlnMaa 
-.fa* -.1 i I.Sa-'-.ll a If-' I lir dtffu*a r<" l<la 
>• "f'l-'A * irlna liftfuiaaa ailac viral 

■ ..r.ll» I.I.II, ll.lt'.,!' I in » far nenii rt-.-'uc rliv 
J'jf|-‘a ii'iiil la’rl hl»i« a(«r-l aiitiai, and 

f7.,*t'i.ll a I i I l-.r arriia n-'currln* 4-irlri| 
<* a.ilni’- lala'al |]«m. Tin -Mfl.iir p-ir'l-Ia aiant 
liilll-l--. tan:*ia'-jf«« i .«raa,< ii.|ln* t.i r-jidnll tola- 
"I ' li'a .1 Hj'i t;and a'raaia ara rartlr-ilarjr 
1n*»ffi'l>ll. alr-a '■[•■•ffl a 'lie r|i 1 • hnga afa<« 

llal-fl. T-a *»a,i'|f i-a cal ,*i .a InFa* f-ir < jtc-nal 
f-la-an li-a>! a-lti cin| ara irpiailactli coritaac 
" if »f mlar al>.l I.taln entrej ItZO-**.' an 
aa:*'j ai! art . . -ili-.av. vl'r, c l ,|l|nn- A 3 teiraratuiai 
fa*l|.-rJ l -r t.iril r <laa. U iter will InnUnl-in 
ln:;i'i< jfai , • if mil *iila intfiii'ac, uranaan 

Wl. . - , 


*r ri'i i nr i.- 


Vin -••! •«.« ■ if -r*. our.ii oin firli. 

• il’f. »-c - Prl-i-.i-il fa tan, Pmcal 

"•» fi I.f.-i-f i*» alr-lc - 1 -null. 1 -r.i.jn inca"l- 

■'li Ii ■ ' « •' 1 fffl- ' 1.1 r- — * -cut ► vin Mc-lnp. 

" ‘‘i* TiTv'a'fv i l .--S |nl- f‘» ».ifa»*-.| 

'« i*' fan --f .-. -ijesr ijf-jlifl : n, lr-a 

■ '•-■I I' : ii.l--.ir •!!•>« -f i>n Inltl'iTi:. n ( 

1 I.,. ■ iprnv: inn kr-vi rriulfi fn fia 

i-f :iv - -•■a - f - 1 * 11 1- 1 7 i ii! Ir 1 |-i fa a»ai n'oa 

• *ri,-rl.- fl.l ' -n <*ai # |rfal in iM, 

I-- -o ..-, t vjc, fci(r>. nHi-Cflfai «ntl- 

sirallat ;. ■ -.* tai- Mia:'l-i. T^a iMiilirtir citfa, 
■--Il 7- ‘.*1 lima a— I alr-.m *n 

Cfj'.iifi. u .• a-! ■'i--.T--l.jia- im dtactkv.-.llcrs, 

>• rtfr-.7if«-! -.1 a •■•.Hrnr 4-na in 

- ’U-fir, -iw-i,» vi -i i:« 'd if Ivin” i-i dlilrl- 

,'ij ■’ ,r ' ' " f - A' - '?* — Jl ft-:-*.-, *i vnlrs ik. 

If-. If I--1 i T* A -:a! «■»:«■ r- ‘•■■r-al i|i» an re In 
i»» - * if 'ram r* an flae.iial In lam 

f-a i:n :.i;rl* ."i-'i a-* I. • ■r--!ftatte vivai dirnad 

i- f i *:nif • -s -1 I ‘.a aj rt l 1 1 *-•■» ,-i nf i> t «c- 

s’v-alirr i‘ -li. 

i. Ca. ,‘7,- a, fj;a> W.1 


Particles and Field* 
Ionosphere 


5'.I5 A-u :r as 

k. pz: nsiCiirt alt-jFa ,v.s 

J.iifjl.T.’u FA‘TS:iE 1-0 in EJtfKS 

i' ‘"i l '7-1I4-.1..-', . hASA 

bj,esvi,j -* ai - 

'lA-l-f Uf- Uici ii-f.iiKn -«t 6M l- over 

a ft-..- ti.r -ne ijr.d 

i. i’M* ri ”■- '»> cl-'iiii . I n - tpitUKr 

. ' t. .1 vki. f i i a y riMiv-i 5'4ff»-:i(r.t i> 

rr....:,- Ii3 l.lc l.in i He 4-|..enIl f tCltlnilv 

»1- - ill.! Mi.fi nrr Jf iv 3 ir , ' 

* r ’-r -■ i;-m: a,-v r«» I’-.-.* siiun n. ? 

■ !■ i Tt r i 7P-- l inn intT'-isit.. 

V >"! ! f ’“‘ T * i "-ilf ir t :.-j3ly with a, atl.il 

■ -• » l- *i ■ mrc- 1 »|f / uf i-i-i--..nc |-J) k.-vi 

?}• V‘ • f7 ‘i‘***‘ - »e f*.f hut, i.tuui,- 

l - ' ll « ••• if---' rli'. ir'r. i ,'ilatl ... sk„ 

• ' . -:Jt a . itjif.wrf tkr ,.|.-.tnn 

iHIimi mih im i M iiv.il fie 

.■a.Ik-im-S nlT. -.■slr.q l-ic*.--, ,t efj. ...j*.,, 

I-.', in/ f.' »*■■ IliB-.i af-.-i . 1,1 .Ui., iltr , 

' ‘ - in i.i..li f i • i*. . r. -* Bl.-,-t 

-ilil-'fi ••>. TMv in,-..- - ,i l^.-ar.-n t |,,. 

. Jiau i: ,M..» li/Xlra cr., ( *i„. eil ,r. 
ir- li.ul., . It j. ...Me f„, 

f i «. ii. .. fN. i , lf 

,1 ‘> J r- ! r> L '’ , » •"Maii.-p 

1 i.V-I'af'H'm ! ,U| / 1-1 Ati.-.inln, 

I •lia.'ti .III. ! If, cr 

■ Mr., isi*. • i >1-1 Hi i r. ■ a-.n 

a »... ■ ,n*. ri-.. -ifii with ’ f.-i diatrl- 

,,,f 1 *. l. Aiil ifiv. ra„. , tfl ; 

\\ *" ■ *"■* 

I. U. {'•,», Ran. , », Aa>.» ta..si| 


f '' '* |fjv, f f-r 'i*ri» i.i 

•„ I -« i. -all.,. rT-vv-i,,^ 1( » Vl ,,, 

a* .. oi* .Si-.Hji, rr **“ 

tv l-r- >,-f r, !. . ” r* M f iacfiaia. 

kill .if ,4»I.»!.. . l,,,, «"*aHI» Mill Mill . 








«n*rir|i«.'»a .lie pnnnlnil (i’l Ike *11 Icililv dinirllw- 
tl„m ■•{ il..* c.iiu-i-nirallnn r.nl<* (v-ivnon r*«l-in* 
f l 'l'i--*Mii I nr r*< r>>.>* il '.hu K.rl ronml virlailnn. * 
nlrplr dlflunl«6-c-lull|l>r|.in rnJcl d»o>natr.ill« ll-il 
II,., fll.-fl* ol I'll vorar-iliirr nil ckr f ' aarlledl 
dine 1 1 lull Ian 4r« I nlRnlflraal lailur IradlriJ Ikf 
.,1 -ivi-.l larlallnn ul ll.n co ironl r*rl«n talla. Hon 
r..ip,.u|t|nn. Ilf-.hi |nm. |.'rald« l.mnipficro, Llgo b 

n ilalllcn) 

J. >:>.i|iliv«. K,-n ■ . *i r*vrr 4 AD 16 1 


11*1 Inn-iaptiarle dlaturhincra 

low UA1TLFWTII LIMIT Of THE f«P*EHT C'JSVECTIVE 

iNsruaiif 

J,D. HiibJ (Naval Piaearch iJibnraConr, Uaahlnglon. D.C. 

A llnaar thaary of (her cmiant eonvaettwa Iratablltty 
In cha long vjnlongih Unit, kl- « > “horo k la 

tho vavandahar and l la Ilia oralo laogth of tbn danalty 
Inligaaganilty, la pronanted. A colaclvolf alapLa 
•Haparaliin o^iliclon U dorlned idilch daaerlboi lha 
■odaa In Lhla Holt. Analyllral aoluilona ara 
pcaianlni In holh tho eoLllllonal («, >.*■•) and 

I nan 111 f*. V ul llolla *hon u la Eho nave 
fcrliiancy 1nJv.ll lha len-neucral colllilon 


Irafiiancy 6nJ v. la tho Uci-neuc ra 1 coiinion 
fnimncy. II la iIwjii Lhac lha groveh rata aralaa aa 
V In the eolllolonal Holt and aa k ' In tha loarllal 


Hall. The analytical aolutlona are cooparad to aaact 
nnsarlral lolullon* and vary good agree none la found. 
Applied (Iona to ibo auroral lomaphara ara dlacuaird. 

J. i!t o phys. Raai, A, Fapar AA0I09 


MM lonnipboclc Dlai.irbincdB 
■JHIF.gf ATIO'.i PfLATl'T. CHANflKS IK THBIHuSPIIVP 1C 
OMfi'SITIOll Tn DKPI’.UUU! IN TUPS I M HVIIZATinN DQSfKC 
Till! CFiiVACNtflC SWUM OF StPIFKSKR, 108! 

H. I, Hiller (Lak-iralory for Flaneur, Aennnphurea, 
NASi/G-jddarJ Spiro Plight Gunter, Ciiienbelt, HD 30171), 
H. G. Tlayr, N, V. rpen.ro r, I.. H. Iraea an-1 R. k. 

Carliin m 

Dill taken over aldlatllndai by Dyn.,nlea Explorer 2 
during a yoovgnatlc Horn are uied to .lon.ma e rac e that 
a direct correlation otlata beirnon depletions In tha 
rat In Id/|H 2 | and In (ho lopildo electron riunalty 
IK I. Thai correlation ta non euoaplcuoua along AS 0 
InetrlHnt latitude uhara a decreuo In [D|/[Hj| by a 
facl-.r of k la aisoclamd with a depletion In by > 
ladur ol A, Dila cooparlsun* Vq fa Bade uilng non- 
ill lex Bile.-ul-ir nlcrngoii ond IK-Jlc utvgen nMiurad 
by IU M.iiinl Atooiphete Conp.ildon SpocLruaetor. goa 
llllHilulfl maaured by the Hind and T/apcraluro 
Sp.-clTiia.-lar, anl irnpur.it urna an.1 deni It (an of (hera.il 
rlr l l.-oi v iiiircd by the Ijin^eilr pruba. The n-Uun- 
unli Halo token In tb-i nunlli sariliurn hunlaphrre 
during Replrihnr 71-11, HAJ, In che nltltudo range 
1'bMnii kn. During lh" ■l..ro, yni Uepur.uural uaia 
elofjtrd Villa lha uiln [D| ; lN,| and H, uaru redured. 
At m f jiJ il 1 ' In.irlinl Intlfulna, lh> •.ml algiilfl- 
■ mi Jlal-irh unfa 1 „ tin r.HI- [' 11 /INjI and K net* 
d-.plilli-.iii I-it al JiV' Inyirldni I ill In Je d.*|i let loon In 
!'ir r.l I lo |H|.'|' Z I ail W p vara penciled bv cnliinco- 
n "iiia. 111- lurirlatlnn-i butuen ml il Inna In Ihu 


rill- [I'KlNjI ail N Indiciii * Ih-ii, lor Lhla atora. 
Ini rl.i-nlill! . "Hc-U Ihn uhirrv-d tirlltlnni of 


l.ipildv il I hr higher latitude!. Howac-r, tha 
4ivrl«|— rn il JO” Invariant latitude nf alevoLed g*n 
t.'i*7tr Jtur.-i and j.i enh.tnrcniint In k q Indleacea that a 
il.ira ln*|fe-l 1|IH! trend wind cn-ip.iiianl t ramp... r led 
plain lcv>r-l 1-war lallc-idoa at a rale that Initially 
eircrJ,-| the rale nl Innlnilun l.mei there, (lono- 
iphrilr Si.-rai, Hiec---.sph,-re -planuiihero r.mpllng) 

J> it pin i. lei,, A, fapar -'JkUIll 


p ,rc I. le Pic, i pH it |« 

rtariilT liiilliiniia MMU'I Ahh f mrf.u|i "LA* Tn 

inr «V ■liril F I T 1 1, MlitaVf |i B1 Of.' 

p. (. Il-.*lli lipj... 1‘n I v, nl T--1.I1 -If f i-i 1 I.i,. 

» I- 1 ir I .-n, ll I.IH-I, I, II, Wl nil I ilK*i-m . N. l.iClull 

ml %. 1- J . Ill 

■ ■'•-•■oil.i. I, tv lniii.ii-. il pi,|. -i.l ..it ia-! him 

v »■■ a I ad, |h- f-l iii.i .n.| uleri i-i.Jvii.inlr pr-,- 

p.'T 1 Jr • "I I'm 1 -a -ip her.- ol I U-ld-il I I ..lir-nl, 

'. f i-.i.ll'ln--; |i'i> uA n~- ||. u .11 il, ,.u O.-u in .||i|i„.| r . 

,n •*■>' ■ ill" HI-. I- l« r, il,n ||,r tli.T~.il tin 

-I. "'t —ml f..r ■ ln» iljnF I ,1 (r-irllao -il thu iirrciil 
-TFiiera -v-l ti..ic the '-ilfc ..t |1'C vncrx’-ifc nlvvir.a 
PH'il •' 1 1 * ho I'l-'-iiiFO n 111*1 ac el-rat l-.-ii -.1 a I, a 

1 ’"I I** hi'ifi '7,'lliiid." vl«rir..j|al Ir iri-.vn llui 

h,, c * "••l I*" "i ’ 'd in rnvrnrtlc |..n p 

I ill n thu aht-v, c,l l.*n. > f--r t- -I h par ill el -wd t-cr- 
irii'lrolir j. -vlerillnn I-. .,t-..ii In ,-V >l, n n-;. r.np.tn, 
ti . I-. rv-nli, fhe Ii-.fIf.-tii il ih-rnl |.,n drllt 

'■-l>lrt. Hi I 'I I - rl inln ihear pl.n,-i plicn-.- 

-•"-'.i-. ,*<r---cl. In.-., vri.ll.-nii ...cr i.-.ill ip.i'l.il 
• iIt. Sa.h a ltd'll dll' I* . anil, lent mil, a 
r. :ill~-iri>l |.<| a T ir*- f tel J-iHjmcl r-jrtant and .1 

il-ilt f.j |l,« nviliihle I ir Id-all g.-r.l pamnflal dll- 

l-Fe-c.. f hu. 7-iv I- nrr H r.l t- the pli.^i, 

I. r ropKv1. F,a., A, Paper TMfA-, 


El«ti-.n preclplt.it Ion r-jit u , 

► I EV TiC- -V Pf-FCIPItAT! 1 .'. fi'NIS MAJi'R GR-LTlD BASED 

'■If H'-.TIL SbCilti 

'-5. Inin I bfjcu, Talvrcrsunlcatloni jnd Padlaa: tenor 
li. -riti-r,, StJaf-rd L'nlvirnlt,, Suof-rJ, CA IIIDSi, 
II. t. f hirii and p, A. llelllMell 

Uj apitl.il distribution nf electron precipitation 
iHn-Cj If VLf Hi. fli Is f rcti Kround-tsisd traiualtLura 
Is Jc to rained uil.u a t«at particle tonputar K JeL of 
the tvrotvB.juni uiva-pactlc Ir Interaction (Inu 
*'t ll.. '***»■ lh« ruiults ara presented aa conleura 
< ’ ar *' ' * u * ™ * =ap of the region around each 
lritsxiinr. St ah,- no thu the alee ol the pro>i- 
PHll loi zonoi Is n strong Ionic l-n of thu geographic, 
ic.arian ul rn# tnusltier, aa vail aa Ira radiated 
I'Kvr a.-. I operation fr,q u -nc>. In gunaral, thu ure- 
clp ration .-onas ara o.ch vIJar In lungltuda thon tn 
latitude and are oriented along lines of constant 
C'.MgulIc latitude. Asntialng barkscatccC and/or 
hive eihalDg. precipitation zonei aenund the polnca 
*, Jr "“dn.llcall, conjugate to tha aoureaa aca 
aito viiiuiid. The taaulia pr.amiad > an be used to 
intirprst antalUte- or grounl-basej aaaaj reseat a of 
nilierB 5 ^ 1101 ln,,je * 1 hy d rJ “thl'baiail WIF Irani- 

J. uophps. Rea., a, Taper ;aoi:i 


Particles and Fields — 
Magnetosphere 


nil, aniT!O a R, I.. KrTliermn And T. Taraun 
Tie pondenco nf tha power epee trim .if Pc J-* naanatlt 
pulsar [nun ohiotvud -It l In* ATS A ROnsynchrnnoui lalal- 
1 1 IB ■».. the Interplanoiniy nagnetlc field (lny) ha, h tlB 


EFFECTS OF OBLIQUE DOUBLE LATER 3 OM OPflOING IOS PITCH 
AXGLT AMD OTRO PHASE 

H, |. Ocesospao [Johns llopVIn, Dalxsralif, Appllsd 
Physlca La bora Cory, laurel, Maryland 20>07' 

Obairva tlona nf electrostatic attacks abova ih» 
auroral sou, of upgolng Ion baaot uhleh a hew avldanca 
of beth para I lal and parpandlculat accalaratlnn, and 
of I eo canlca auggsal that the abncVa play a role In 
ths aBiigltatlan el lha bssas and. psrhapa. of certain 
tunica. To Invtallga ta ahocV if Facta en Iona, I 
fellov Ul* trajac torlaa of eidt Inna through a vary 
aflnpla aodal or in oblique doubli layer, a narrou 
region of itrong electric field ulth coupon, nt! both 
para lit I and parpandlcula r to tha nagna tic field. 
Aecalaratlen through lio aodal oblique double layer 
produce. gyrophaao bunch log, and hence danal ty 
eac I llailons. Although It arista Iron a *>dal uhlch 
IS not aa I f -coni law t, Uila raault shoua that a 
consilient ebllqeo doable layer aodal null Include 
laopoial var la Ilona and/ or apatlal aaclllallooi In tha 
dam I ty or electric field. The oblique double layer 
lacreesai both the parpandlculat and tlia parallel 
eaargy of Iona. Tha Mount at perpaadlcula r 
eaurglautlon la greater for Ot than for H+, In 

agraanant ulth observations . 1 aunfna tha paraaairic 

dupendanca of parpaudleutar anarglaatlon an Initial 
Ion aaargy, angla batuaan tha aluctrlc and aagnatlc 
fluid, and width of tha pecan t lal a tincture. 
(Elaclllc Hilda, double layers, shocks) 

J. Gaophya. Ri-a. . A, Paper AMUJ 


studied. Fiila.ill.ni ovonla thnt unro I'blttvoJ Bear oooa 
an.) aililhlti'd h.icvinlr ut I m' turn are iih.isan for anaLr- 


■ 1s. W. further anlo.-l pulanil.in uvonl* with Idaotlcal 

funJanaata 1 fieqiwarv «l»l« di.pi-nilvnce of tha pemt 


of pul ate Iona nl dlf Fr>r'..n' lut'i»nlr handa on tha Dp , 
wouk negative rori-l ltl"" la •ihn.'ivQd hotuavu th« "lay 


rone miRln nn .l thu I'.iu.-r of puljntloni ta the 

fiuq.icncv rniAe ;n-7" n'lr . Alin, a T'llltlva coTtaLatloo 
hatwuen tlio Int.-nnltv i.f thr IMF and the powar of 


piilaatl-ins .it k"~7<l nil: In (uund. Thin B.^p control it 
praaent -It all rnngni «f Ihn ennu angle. Ua coapait 


this ohaaival Ian with tin frequency of bowaboch- 
aaioclaccd upatroin vivos predicted fron a nodal or un 
ganorat Ion hy a cyclotron raaonanra of Iona raftactad at 
the h»*w shock. Tho prudleted fraquoncy dapenda on lha 

T UC ■■ AB*fl il fhdfiah rhli paliHM _1 


1 HF BB B mF coi f Ort» A l though Chll calaMoo *lv t| | 
proportionality boeween tho frequency and A [K p quallU- 


tlvoly cone latent with the ohearvatlon. It doea mi 
uxplnln the noal nhvl.ius HIP control nf tha apactrun of 
tha p.ilaat inns. ( Interplanetary oagnatlc Held, nig- 
natlc pulHot Innal. 

J. .-OH'liva. ku>., A, T.ii'cr *A»Olr. 


‘■i'O h'rrulloK bc'.W'.-ti. nul'W vmi nn -1 aapictoaii.'ir'- 
J-F 'C'IATT AIfVi:il WMT-* ETC ITU' hT A S'-Tt'DI r-7l1C" 
u. Tbunictinn MT 1 r.ip oclrnferrenlrlmho Fhyoik, 

'lupchlnr, V-'h r=nny ) . II. Junrlnjn-r, R. Be-rn-i-l 
nr, l O.H. Diuor 

T'n "irch 'j, M7'. lonf-r I-*-! r.vlrrvn.i^uot i ’ vnV-o -J-r< 

■ I'llfl in ihc f-i -pn-n mn.-n.H.-.oi r.v-re by n anddra Ir.- 
|"ilat ['ll). Thv* pi i«=i drift volr.ii'-.- nr) n.r.|7,uFio 1" i *i F J 
Oic ills' iofi uoi-'i-iitul win. tbox* vivpn wore ol-sv.rv- v l 
hy IJir >lrcl r-n nun t/| I'rlcf.t nr..| lh" innrtwtir, 

r-apectiv>-ly. onboard (ho WelJitc In me " 0 'n- 

( rill plane. Th- vnr-n hid l-ith umpr-BBi.-.r'nl ,ni Irarvt- 
•.■-rs'. e.-cp.-n.'iiiE uni l.a -1 th-J i pr-j table orvjro* In n 
"iarK- (n I luar -1 'rav.'l llnr larro-o-nlo mapo-l-vr ,un> it'if- 
Th-ro nmlet -*auvil ty i lie rnoaopo of ho Inlerrlahi-'hii.' 
"K-e> fr. ht. Till" aurfoci- wavulvL apf«rent ly c<"fl—l 
Ibl '1 H|> Inner ainrn..i..*srhcro vin tho licld line rt i;.- 
r.l".. .- eochnnine.. T>... uni ell it- ■•L-t-ruatir.na and the 
I'lvnllv V C>-rj •alciln'r-l Ta .in 'hroe oro rentin' .'nt 
w Mi ii r..rn' |.in or (hi- irnorinno rof[**h '-■nrmvir-J >r 
■Il'T-f dor inr the rir<( '• n|n uF(..r (he 31 util* !># 
iini-Hili- via W'V 1 jii>i inaide ih> reannaawc rcriei, 
o’- Ui('P l !>■■«. This i. hi ft la (he rulotlv- lust lor. <if 
me n»ii»« r>riee t.-, 1 ito ri't'idlu civ.eo in or. In- 
L-r-.-ri •,.■ of 'h- Ali*v>n v>l -:-c i (',■ duo 'c- the -onT >(" 1 V i *0 of 
lie cirraiiccy h-»fv scco-:iiito-l with the vi-bl-n [nrul nr. 
(TIoHiri iv>ti«n, ctort fori"! varia'iorie of 04710 1 io 
fi-ld}. 

i. 'iiophM. Pas., A, Paper lAdlU 
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IHTEHdE !v« TMBFflY l"H foPUUTlOlu AT Utf EyUATOHIAL 

ALTITUDES 

[1. J. uiillasa I Tho J.jlina IPipitha Unlvuralty, Appllad 
Ihyatca Laboratory, Juhno il.ipklno lliitd, Laurol, 
Maryland 2DT071, I., A. Prank 

Thu naablnad iLita finis the [SEE- 1 medlui onarqy aud 
plaana Inatrumuma l.avo ldonclflad the eilattaco of 
surprising apart ral structural In tha trapped Lon 
population at low equatorial alt Lt.idai, 2 ^ L (. 4 sad 
a • 50*. By analyatnq our InilruMnta' rasponeea at 


thu llBlta of Uiulr .^)*ahiLLclaa, wo ara able to 
resolve a doubts peak structure Just bu lev the 
InatruBanta* anorqy ovorlap region (20-40 koVI. Two 


narrow I— - 0.4 J onoi.jy paaka aro Cibaarva- 1 . Wo 


conolu-de that tho htqhor onargy INK) peak la ocupoaad 
of protons and that thn lovor energy H.I) peak ta oada 
up of singly lonliad Iona Id*, Ho*. 0*1. At L ~ 1 ths 
he peak la locate-! at - IT hov aad tho U peek at ~ 11 
haV. The energy of thn paaka lnaroaaua a| L dauriiaaa 


and tha tntanalty of tho poaka la - 2 | Ifll lona/ue aau 
■tar kaV. Orbit gaomatry end available data 
record Inga allowad thaae Lone to be observed for the 
■ la nonth perlol (fovambsr 1977 thruugh April 1918 and 
over tha local tlae range -0190-1604 hours II. niaae 
character tat tea plus charge evuhange llfetlaea poaa 
eevera boundary condltlona on possible aourca and 
Injection mechantaca. Ot thoaa oonaldarad, ton 
cyclotron acoalaratlon of tharaal tone In tha preaaac, 
of an anisotropic anargetlc population appear! a 
likely source or these quaaimanoanerqotLo peaks. 
Additional paaka in tha energetic ion epactra ara 
observed at energies £ 4fl kaV. Boss of thla htghar 
anar-]y structure ray be relatod to eroaa-L diffusion 
oC nulti-cooponant Ion populations. 

J. Oaophya, Baa., A, Paper lAuOtiO 


5716 Xngnetlo tall 

COMMENT OH THE OBSERTEIl PLASMA DENSITIES IH 
JIJFITER'S DISTANT HA0HET0TA1L (WAKE) I 
A POSSIBLE EXPLANATION 
3. CraQdslelskl (Spaoa Reasarah Canter, 

Polish Academy of SdlenCQI, urdona 21, 

PL-OI 237 Vfiraaw, Polnnd), W. Haaak 
Tho relatively hlgh n Jovlan tall (woke) plaana 
■JimBlty » 7 - ' 1 10 -t on - ' observed by 7oyager 
at (uitl-Bunward dietances Tron Jupiter of 
6 - d A'l indicates that tha tail cavity Is 
continuously supplied by solar wind rlsamn 


continuously supplied by solar wind fleams 
leaking through the tall boundary. 1 1 la shown 
that this Inflow could oxplaln the Average 


density meneured in the OAvlty if one 
Mcntl flea the tall Iwakal boundary v 


M<ntf Ties the tall (wake) boundary v»lth a 
ratntlonal discontinuity. The average rate of 
oolnr wind inflow into the tall ia then 


described by a phenomenological parameter a 
thnt describes the average efficiency or 
rcaonnectlon. The observed value of tall plasma 
density oan be reproduced If tha global, tAll 


averagad value or a that takes into account 
the ■windows" and "patchy" structures, is 
~0.3 - 0.4. Tnla value Is also well within 
the range of existing theoretical estimates. 

1 Jovl.nn mngnetosphere, magnetlo tail, 
Loundm-y Layer, rotational discontinuity) . 

J. Gaophya. Raa., A, Paper 6A1798 


WoO Plains notion, convection, or circulation 
mtlK KODF.L Ilf ADBOhAl PLASMA FORMAT!!* AY KAuKtlC- 
SPHEPIl CDHVEC110N AHJ IKJECTION, I, f LELTPOHS 
1. T. Chiu (Space fclancea laboratory, lha Acroapaco 
1-orpuratlon, El Seguodo. CA 90245), A. H. Klahl 
We thou that Citao'a lunctlon solutions to tha colll- 
olonlaas I ine-depehdant Boltnann equation can be 
ecunealcally mad to enna truce a tiaie-depuodent aulal of 
auroral plaana formation by global c i BF -da pardon l 

cunvecl ion electric Heidi In dipolar magnetic geoaecry. 
" '"°w that rcranily obiervad Faaturaa , auch aa forma- 
tion or I la Id-aligned dlatribut Iona , (oration nl 
injection Trcnta and Irrigation or Invaraa dliponioa 
• IgntEurit , can he accounted lot In a global tlmo- 
dapondent coovaetkn uodol. Tula paper alar aata forth 
the theorat leal and presentation framework for aubae- 
quiBL data -ana lytic ttudie. ol eonvactad electron an.1 
ion diatribut ion fuuctlnna- 

J- Gaophya. Rea., A, Papar 4A0|O7 


5 Hi Trapped FirUotea 

PiUih Anglo tdffuiiun in ia* Juvldn HagniiudU-s 
T. J. Btralngnam (Laboratory Tor Eilrotarraitr 111 
Fhyilos, HASA/Gcddar-l Gpaoa Flight Center. GrtonBall, 
HDi 

Currents In lie Jovian nlddle negro toaphare draw out 
magnatlc field linos radially Into a configuration »»lch 
has nlgn equatorial curvature and weak field Strength. 
Charged particles spiral along field lines Into tan 
equatorial region, where , dopant) lug on thalr unergKJ. 
thay may have gyro-ra.il I c-nparablo to or larger tkaa 
tha saalo length or the field. Magnetic aosart 
violation resulting in I stoohnstl-: change in plttb 
angle nay thus occur locally ol the equator. Using i 
linear approximation to tho field variation and a 
aiauiomat tool technique for distorting the orbit Intfgr,- 
llon Into the ocmple, gyro-prase plane, we dorivi • 
formula for the ron-adlaoat Ic change Su In nagMlU 
mcment. s v varies as .joar r wnsru » Is particle g/ro- 
pnaao at Ilia equator , so that If a' partial# travarsai 

(Iw equator suvurnl llmoa wltli different Y r ’*i 
surfers rardonly corral mod ig'i, Thu algebraic fcrsuli 
for su Is in aiooilont agn.-«m«nt with previous numerijal 
conputailons. Die phus« space density, areragoc oar 
several tiounca perl»Ja, satisfies n diffusion equatlux 
in pitch angle. The diffusion aoafflolent depends on 
particle energy, pli-jh angle, and the field Una * l0 "l 
mlch the particles sre coving. Fnargei.lt sulfur DM 
' '('O' s uf kuV nn .1 higher) ire diffused In a fan 10'S of 
— tanoioo periods boyond 20 R,, and tno her a v lor o( protons 
Is not too dissimilar, L loci runs, which it the WA 

anargy hava much smaller gyro-radll, only become «»- 
•1 label lu and diffusive noai- 28 R ,, wnera tha magnet 10 
"Mai prod Ida a combination of Japoclilljr v«ek Held 
and largo spulal variation, pioneer and Voyager partl- 
cla results ore suaoinrlzod In tho light Of t*)l» fl,r_ 
Tuslon aieohsnlsmi while thara Is evidence for magnalle 
nomant violation, an utter ibaeiioe of pliah angle atrue- 
luro In tho outor magnolodlao region (wnlch should Uiui 
follow rrom the nagnello modal) lute not bean conflroad 
(nor looked for, to a large degraa). Implloatlons for 
otnor magnoioapliorld aioohanlana nro dlacuaaed. FlnaHl 
tha possibility or a similar diffusion In ire SatornlU 
ring current region Is addrossod, and U is round U "* 1 
only at muon nighar enorglos (» 100 HuV protons) II *W* 
typo of non-odlobat lu behavior to be •apoetal' 
IRon-odlobntla motion, diffusion, Jupiter), 

J. Gniphys. Reg.. A, I'npur 4A0I70 


6660 Wax propagatloa 

ECTIW ,RflH ™ shvttu Mir dm 

nin^i °£, 0F 313 1 ' nn ™ E ° E 1 SATC U-«W 
l. S. Inin ffpaca, TaieLuBounlcailani and Rajlcaclance 

SlinferJ, CA 91)06). H. 
K ’ , “ 1, “' 00 * w - S - HU* and S. D. 
Aa elecfraa beam emitted frta tha Prfleo of S p«. 

1 STS 1 . W1 w,l h np-clally de- 

» '"* ,,ne » fn?1 In an utimnic to 

C™.*??- ~ Ik-'dul.ted op an t tuna of lh« 

, j', 1 wl ” ganera lar (FT EG) 

° f * , * wl,e CDn luif ( Ion. be- 

Wlfi ^'Rb-xl c llu) a t , E , „ ulplwJ 

$1” 1 aim ,* ltJI ,n of l he Loaeg, ntthar tho 

^ st5 1 n 
«J* Bci., facer HI6I) 


!751 Plaice Instabilities 
^"* LI1TlJDE ,HME STR1AT10NS ASSOCIATED WITH 
MITOISIDE EQUATOR I Al SPREAD P-ORSERVATIUhq AUD THEORY 
J. f. Vickrey (Radlu Phyalca lab., 9RI Intoraatlonal , 
Kenlo Pa.k, CA, 940)6), ||. C . fellay, S. Pf,rf and 
S* Ha G*j|dc«n 

lonoaphorlc plaare Inatabllltlei ar a uaually 
dlatuiiad In tair-s of local pa rams tare. ’ Howiver, 
l-icauaa electric (leLdt or scale ala# \ » l km amp 
along cagnetlc field llnaa, plasm population! far away 
, 1 * «* l »v unitahlo roglon may be affectad by tha 

V« ™ r 0 **" V lCn ‘ V ""' Vb db»ar- 

vatloni of a led ran density variations In tha Fi region 
of the Ionosphere at two location* ut , the nagna tic 
equatoc. Oacillatieme in electron rnnhor dnnslty that 
<-.>» confined to a narrow wavelength regime vara obser- 
ved In a tog Ion si the lonoapbore with a vary waak 
tortical density giadlonc. Since aagnatlc flux tuba 
Intarchongo Loatabl I It laa cannot tree to itructura In 
auch an environment wa suggest that the so aca "imagui" 
ffe • l0B « th« r-gnetlt 

Mold line. A simple utuady alata theory or Image rot- 
; " i9V * 1 - in good agreement with the 


ohjarvetlons. Horaovar. thla th?^ ^ 0 "^. . xcat:. 
! ■ Ln P m •“« t,v °-'l“fuil!n 1 S process In tho F 
« j on which nay doortnato over claaalcal croaa-flald 
diffusion at kllwctir Mule alzoa. Such a Klle-alea 
Jfpandont dlf Cullen pcocasa is raqulnd to oxplaln 
rueont xclnt Illation obsacvatldni of deeaylngequator- 
I i.l i E "*g ul 4rlt toa, era. a field dlllu.loo, 
jceproaslblllty, ataady-atate theory), 

J. Gaophya. R ai ., g, Papcr 4 gom 


■ji'eTlPH »fs"LTi "■ «7« IKfliURgHT 

«.. I'liMittre 1 ? r ,Mriih - >■ 

•f n. a r,,pu|a7 »l||. * ’ J, ; p, “ u ‘ “•«■«*« «■ 

■»Jll. bli. ST *?■'* “ •«•«» fraq.ianr las arc 

ihlch 0 . 7 ' ■ Do ^ ,er aoaodar ha. baaa tutu 

p..b^ 1 e v,., , u 7.«7:. ra , w , b ^ ,w si 

Ihii rfrrlcml Wiwn P #h. K?' ^ cwparliaa hn 


674‘i .1.. Inr Hind Lulurji ll.in" wllli FV«m end Pluiiuia 
H ad IA til'll Asia I'TK.VlIi'i l.tHU-KJUj: HAwtUTI' 

MRITTHHI •. IS mi |i)N<i.s|.|i|V| nl VI H"!! 

I’. A. . |".IL |..[ (Spin ,. I'liVn I «■> .'."I A>« T'-numv iKp*!!**. 

KKu I'ni vnraltt, r.o. Hu/ Ihpij. Hmu-'ImI, luu*. 77J6H 

I.i LLil" i-iipur, wv uxiimliii. Ul" f. .rin.it Ini. and JvnnoI.B 
i.f l.-irnu-w. alv o.ii-ii" t |. niiiuruivii In llu- luiwaplivta 

-•f VulKJU, U'U n|...w chat Hill'll ut riicluruil miaL bo lbu 
r.-iiiilc uf ikLi.inlv-u[ fiLo .'i.nvi'i t Inn m r Intorplunutnry 
Ili-IJ llmm I 11 L" Llu- li'niiMylirrw |.V tin. nm.il 1 no-iuni of 
•ul.ir wind pi ihiu ($ 1-6.) jUmrliud l*y (liu pUnolaiy 
lUivupliuri. I iu low ti..- I ■■ (ii ip iiii.r, rntl.ur Ll.un rumnenta 
°f l.irgL- fioldn pur»f <i hip for long porlvdh wlilw>ut 
C.'l.ni'cr Id. L'i [liu wnl n r-w I ud- lnduCi-.l currunr '"■) run- 
vuut I..,. ii-iLtorn. In p-.tLlcul-ir, wu dunonatrate that 
tli< mugnutlc Jllfailtu. nf hu. h ntrucciirvP would roeull 
I" iholr J IvnlpsLlun wltli lion ncaluu of 1-10 aiinuioe. 
II ihuv wurt not nruedv-Htiuc- HLructi.ru> lo crnvact'w 
A"d UlffiiMlvo uqulllhrlun. It l» nlk-'wn that tliw 
uqmiLlunu govumlng thu dlffuilul nf tliusu mSKiwtU 
iiruciuros uru Idvntlrul to tl.oiu guvurnlng dlffu*l®° 
uf ■> neo uut of nn enul'.ncJ rhamhur with n porous 
wall, and 0 elmplu anolng tu 1 1 luHlratud. Dio 
ippl i. ol Inn ul Ihono ronulta tu lonmictl! floIJe of 
4utmf4iy.il co I iil.inmo-, | H d|>cueei',1. (Vunuu lonoapiw'e. 
mgnuLlc dlfruil .ni. 

J. Geuphys. Raa., A, Paper 4 AO 498 


Physical Properties of Rocks 


*110 How (Quart 1 Plasticity) 

PLASTICITY AND HTDSOLYTTC WE At SWING Of QUARTZ SIR 81 * 


'■f'6 ITibrs InuUMIltlus 

' JhH-ATlriS W hRuAIiBMIi; ELECTPR3TATTC SCH3E BY 10|| 

D1MH III3TADIMTIEJ IB THE M/..3SETC.TA1L 
<>■ "Ibolt L. ilrabto and Tlmuthy E, Fianir 
r.-rirl»nt. Unlvernlty of Iowa, Lwa <: l Ly i„vo 
Terlidle ini, ft.-, IDFf-1 au,,.!,, ln , h0 EurU -, 
-uumelutnU ahow lha presence u r onoraetlo tiara In 

n'rai'n' M y ^ * T pl “'“ * hl,Pt ' A tteory or 
tart abilities drlvan by the )<>inx la devulcpud ,.,d 

c.niarr 1 with wove l.la aaapl.d slmaltgneo.u: tJ lht . 

*a .*■ '■’* eo " cl,, ‘ J * lhJ11 ’he Ion teonq Quorate 

ilMlc r.olau. ucrrelaLan wan with thn oocurr«a:» „f >nc 

* T*! " ri4 * I ‘V Pfflelrua !■ eonilalent with that frn. 

* n, f ,ltv * 00,r83f t ’“ Iriatnblll ty tt „de, r 
fMd llcaa. Tho theory prudlulv that q 
ipe- lrum of grewDig waves can bn drlvan frr rreaxn-leH 

I»h a e “W frequen'" 

v»h a epsCTel pa.k Uploallv n>ar .01 w or lower. 

In sgraesent with the wa dale. Purthe^8ra, , B 0 „; ' 

:s! rcni-nd.ouUr 


CRYSTALS 

J. blade loaophyalca Groap, C335. Lot Alamos JFoll““J 
Laboratory, Lo. Hnl Hoxlco, R2S*5)« *“ 

J. Christie 

Quarts dafarma by allp on oumaroua plaaai, genarallF- 
with Burgar* vectors 1/1 <3110> and 1 0001 1 . Ory 
oral cryatala da formed la aa anhydrous aivlrooH**' 

azhlblL aLrangtba approaching tha lplrlaala 

l«ll" valuta at tanparaturua up to 1000'C. Ryalba*[« ■ 

cryalalu with high OH cuncuntral Iona and dry orjaM|* 
haat-traaLad In an anhydrous anvirHoant gr» 
lootly weak, above a urltlral LuHnaralura (T-) W. 


.........I,., in an annyaroua anviroaranL —-rv, 

lomaly waak above a urltlea) . Lapparitura (To* 

■arlaa lnv.raaly with OH cauLant. There Ja • 


hh.in.-h. r .L 7 rurponaiauiar to t: 

fl 14 ’ lll# ipl ‘ frB ’ UTOC !' "O^wnonl. of tho 
obarrvod nva apnLra era pradlotfd to gredualiy dln- 
'**-■>. leaving th, lew rraquonoylort oTt^ 

^ ll " b *“ a Hw-tawibend 
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■arlau lnv.raaly with OH caulinl. Thera la » 

lion la the preferred slip tyttea In .oryiWl* . 

• traasod for' g and g allp that col ■« Ida* wl*" *•'. 
Yielding and flow In all eryatala baliw T 0 ■«■?*"■: 
to bu oualrullad by a lattice' riolsl«K« oaohaalFRi,. 
eharactarlaad by a low activation •■«*) *" d • 

small activation area. Abova T a . It •PP # * r » 
flow ll .facilitated, by dlffarlnq of ‘wataC or 
related hydroxy defaefc, to the dialoaiHoa. “■’‘‘Jl 
hydrolysis or lha strong S1-0-R1 bonds aid g»dlng_«*“ 
-auhaago. -This preceaa may tag 1st glide or el» “ . 
dl a local loss (or both) and appal ra V® b* ra*a-l!W*l a »I 
Aidltjonally, water nay control the populatlbbS ■' 
■barged po lot dof.ots In qugrti and thei'ebj' . 

' dUloe * tI Q" klih and jog'oobtll till. There la •’J*’??!- 
khat hydrolytic waakenlng |a akrongly lnfla»»e* ,, i 
confining praagara., poMlhly- Lhrough th« aolxblllW ” 

dlfruaivlty of Bjo Br Ua co-ponaqla ld qdxrLx. ™ 
change in , a i|p tyiLaoa' at T. la •tLrlbvtxbjv ' 0 
■nlaoiropy- or the dlffu.lvlty- slnllerly.. • 
qlaulty la lb. ure.p ratqa or gynU«le.oryrt*W- .“','' 
•a contoalUBl change of AdtlUatlpo energy, ’ 

EranilLfon: Lt conilotadl with 'rtiervid 

flffualTVlir al the tranalLleq tweratura.: «• 


flrrualv^L* al the. t rani iLleq'tanpera tufa. . Tk. ' 

"aatal dptlq »ra apt yok toepleta enough ' 

.44 Adequate, plprMyRAxxloal model or tha naW-OC'-kaa 1 **' 
(Qaifkxv 'ofailliliTO .'--> 




iQxirLkr ptg, Unity, hydrolyU. y y ahenl'>*l- ' , - | /■'■■! 

'j..t3oaBhy»..w. M b, Pa^r of22;.,-: : . ■; ; • 

i 1 “ “T- ' -i 




ivzm'tK&wvznvt-MiZi ara.* 


Februai y 1*1, 1984 Eos 


Alio Elgatlcley. fracture, and flow 
EFFECTS OF COMPRESSION DIRECTION OB THE PLASTICITY AMD 
RHEOLOGf OF HYDROLYTICALLY WEAKENED SYNTHETIC QUART! 
CRYSTALS AT ATMOSPHERIC PRESSURE 

H. F. Linker (U.S. Geological Survey, »6 Kidd 1 field 
Road, Haalo Park, Callforatu, 94026), S. H. Kirby, 

A. Ord, and J. N. Chrtgrta 
A hydrothermal Ly grown lyochatlc qurti crystal with 
1)0 t bO ppo hydroxyl Impurity waa cut Inca rtghc 
rectangular prlaca la at|hr cryatallographle orlaata- 
tiena. We compreeaed tha prtimm under cone rant axial 
farce eor r« pond log to a uniaxial atraal or 
140.0 t 0.6 MPa, and taaparaturea of 310 aod 7M*C. 

All but ut of the samplca auatalned paraanaat axial 
atraloa of 2 to J*. Wa established tha operating a LLp 
systems froe specimen ahxpa change, allp baoda aod 
dislocation etch pita on polished surfaces, cryatal- 
logriphtc orlaotatlon changae, BCraae-apcIcel faaturaa 
to thin sections . and frou transmlal Ion electron 
glcrnicupy. The observed creep behavior and 
plaettclty divided tho aloptaa into three gruupai 
ft) Cryatala compraaaad at 45* to 10001] and | ZliQJ 
and thoia eOmpraa*ed J(0ll!) and l(Olll) dolor mad 
principally by slip parallel to |(XiOI I . Craop rataa 
Here ralatlvaly high and rare not strongly aanaltlva 
to test, tampacatura. Dll local Ion array! apraxlmataly 
pgraLUl to (2110) ara coumon. Dialocatlon loops art 
alangata parallel to |Q00)|, IndUactng that cha odga 
aagmenia vara sera mobile than tha acraw tegmenta. 

(2) Tha aarond group of aimplal uara loaded normal to 
1 0001 ) In three orientational |( il To) , 1(0110), and 
at 46* to (1100). Than aaoplaa deformed primarily hy 
( ialO) -.a'- altp with aooa av l da nee for aacondary slip 
on the other ayacama. Thay ware more creep raa latent 
than tha first group and displayed a auch higher 
■auattlvlty of craap rata to Last tamparature. Dis- 
location loops ara vary elongate parallel to |0D4I|, 
Indicating that thu acraw dislocation segments ware 
Bich more mob L la than Lha edge aegmenta. (1) A aattpla 
caaprataad parallel to |00QII at 730'C crept at a 
barely dateetebLe rats ("10 -s a -1 > and oo opt leal -scale 
■Up faaturaa were obaerved. Thaae ralults confirm 
our aarllat work on ona or lancet Ion each from groupa 
(l) and (2) which lodlcatad a strong craap anisotropy 
for this aioa crystal. lhla eraep aolaotropr 
parallala a remarkably limllar aalaotropy In thadLI- 
fuatvlty of Impurltlaa In quart a, auggrarlng a causal 
relationship batuaan Impurity dlf Fusion and craap 
aaaoctated with hydrolytic waakenlng. (Quarta, 
aynthetlc quarts, rheology, hydrolytic weaken Lngi. 

1. 1 'Aiophva- Ron., B, I'apoF 4Hi'125 

OllO Elaxtlcltyi Fraetura, and Flow 

EX PER [MENTAL DEFORMATION UF TuPAit (SYBTALSi POSSIBLE 

EHBRITTUUIENF BY HFTRACRYNTALL IHE WALES 

B. II. Laa aod S. H. F.trby (ll.S. Gaolugical Eurvay, 

)4S Hlddlal lo Id Road, Hanlo Park, CA. *4026) 

Crystallographies! ly oriented alngla-c ryatal priama 
ol gam quality topax {euapoall ion AI;SI0q [OIL 
where « - 0.4 A U.01) ware daForaud ■( a confining 
praaaura of 1.60 GPa. a lamparatura e( BOO'C. and a 
■train rata ot 2 x I0 -i a" 1 . Under nearly Idenileal 
condtt loae, all cryaeali of anhydrous roeV-f oratng 
u Inara la that hava beau tasted to data, aucli aa 
ol Ivina, q-.artx, faldapara, pyruxenaa, and refraciory 
oxtdaa, deform plaatlcailvi lo coatran, our topax 
cryatala lallad by brittle fracrure ragardlaaeuf 
tha or lam at Ion Of (ha qompraailoa direction. Ro 
optical evidence for pleat le deformation waa 
dotoctod. Another suit* ol oaporlmama ulih cunprea- 
aton perpendicular to IM 1001 1 elfavaxa at Y - iOD- 
950*C end a strain rata of 2 x 1Q“6 a" 1 displayed luo 
raglmex of bahavlori ill at T • -0C*C , tree lure 
■crangth ™» tnda pandart ot luoperaiura, and fracture 
occurrad aa ona or two xurlacee parallel to II01I-, 

(2) at T * 40o*C, the fracture sirengih Incrumiud 
rapidly with decroaatng tamperaturu, n* aacruicoplc 
■traaa drop was obxervad, aud many cloaely apaced 
conjugaia frocturaa foraod on I ID) and tlOli. The 
anaaaloua br! it lores! of topaz cumparad Lu nnhydroua 
■ 1 lirxte *nd xlda cryatala Indlcaisa that Iplracnra- 
taLLloa *watar" plays a rola In (lie eabrliiluDem . 

Wa auggcaL that water within cha topaz cryatala 
proautaa Iractura lo ways almilai to ilw n«c lien I »na 
of alow crack growth aided by eovl ronantal molaiura. 

|, GonpUya. Ron., 1, F-.p-i .'h I'O) 
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i/*.i 'loiurplanntary djat' 

IW; "alvoritlca! 

ryLTis.;, ADUTim. alp var:* phj.if. oatFh.iATfs u*l-'i 
ATF4CF4FEIC PASSAGE OF THE BJiJPP:>lf FFTFOrMTE , -v 
'mi ■. -;a.-«.|iar "5 , ‘5I'. 1 -lAhr-e-.r 'n’-r, 

llouiivn, : t ’7. >1-1 ml Inn I - . P. Inr.U" 

* -Jim lad at".|y of the H.lurloln lYinl-in '.ruBi -jiifi,. 

I , -mmIm -lo-' run nl<riv-:->p>- fFES) »cl onairf liapmlv- 

enaiyelo ( "D" ) ehom -hat fl 1 en-nlary -cry* til ' "M ab- 
lation aphona may F-im on (ho tnlsorMd surf*''*. Flln- 
n-ntary -iryBtala, hollnu et-tor-s an) porous raalnpe of 
((-• Burfec" and uruat p-ilnl to i period of |n'.«npo vapar 
ftiaa" act 1 ri ly on the aurfac- of EJurtc-le during »»3qo- 
pherlc pesaeen. The pr-aenoc of intorallliei olivine 
g-alna In tho f'liilor, (-Inna pn*g*el rap-l Isa'h'-rnnl 
rr'-vth at low auporveoling r> r .pe rat urea. Filnnentary 

cryatala aro not oeocnon, but -nn te divided into ("raa 
'-I’vv'jrlF.- on the lisle or bulk coopjsltlon nnl n-irphol- 
eFJ. (na type or Hlacentnry er.valel f-'rao K» th* _ln- 
rarieuan of seawater with th* fusion nnrfac*. Thn 
■Jlher two typos or fllanant ary cryalalu are vapor rvaac 
'■bBler.aattnn predu-ta forood during atnoaphorl- entry uf 
the aeteorold. Thn danal ty and oospoaillon of at-lation 
■fh-rea virloa with lha night dlractlcn >f the n*leo- 
rita. The alxe rnitjta and owpnaltion of tron-alokal 
*rhrrea on th# aurfate or PJurbnle nro alsllar to 
ayhar-a col lo- tel tn tha slretoaphora. * rmparletn of 
"tretnipharlo Juat nollertiona with naleorlle aurfacaa 
B 'y provide Further Insight Into the mechaniao* of 
=eteoretd entry Into planetary alnraiheroe . iBJurhole, 
ablation, atratoapharU dust, SF3D 

J. '‘-eephys. Rea,, R, Paper JRbOiJ 
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DEQA3SUB OF HETIORnE PASEMT S-iDIES 
N. Euglura, H. S. Drar sod D. II. fitcang/ay 
(Dapartaaufc of GmIdwv, Uni varsity of Toronto) 

7. Hanoi 

Gaa Forma ability of three chondrltea waa manured. 

A typical time Tor dagaaalng of s lOD-ko-rsdlua 
pa rant body was calculated based am these paraea- 
bllley values. It was found thsc an ordinary dwo- 
drlta parent body would act sa so open ayarsm 
during lha tia (.amorphic period (100 n.y.), while an 
■natatlcs chondrlcs parent body would act ■■ a 
closed ays cam. Tha poaalblllty that volatile 
olamaar concentrations la chondritis are controlled 
by pane ability U discussed, 

J- Gaophya. Baa., B, Fapar 3B3DQ9 

6W5 Surfaces of Pljnets 

VENUS; THE NATURE OT JHE SURFACE FROM VENERA PANORAMAS 
J. B. Garvin (Depl, of Geologiegl ScIbfihs. Brown tin tv. 
PrOYldpncu, RI 02912), J. U. Hwd, K. T. Zubcr. and P. 
Nelffitaln 

l"dqas of tha surface of Venus obtained by the SovlQl 
Venerj 9, 10, TJ, and 14 landert have been analyjed Lo 
provide g Basis for unde. standing the nature of geolog- 
Jt Processes opurating thure. Ths four ipacecraft 
Undod In ths BgU-Phaebe real on it median elevation* 

In tho upland rolling plains province. Thn Iinfllng 
point! arc each toparated by distances of owro than a 
tMuiand Vm. The Venera panoramas mere digitized and 
transformed Into var I -ns parspectlve* in order to Fac- 
IHute analysis and comparison with other planetary 
*arr*.:es. Bedrock is exposed at the Venera 10, 13. and 
>4 tiles and is characterized by saml-rontinuoui, flat 
Polygonal to subrounded patches uu to several n in 
xldih. Tfi® bedrocV surface is often dffnlnated by sub- 
horizontal to horizontal layered plates with thick- 
nesag* or saveral cm and abundant linear and polygon- 
el vertical fractures. Angular lo subargular layered 
to Piety block* In lha 5 to 20 cm range dominate tne 
Venera 9 site and occur much Toss frequently al we 
other sites. Blocks appear to share many cnaracteriy- 
ulth the exposed bedrock and are Interpreted to D« 
largely derived rrvn It. ?olls (particles '1 cn) ire 
abundanl »t the Venera 9. 10, and 13 sites, but are un- 
carton at Venera 14. Feature* indicative of a strong 
eollan Influence (moats, dunes, wind tails) *« n0 J °"‘ 
served. A striking aspect of the Venera . landing sites 
'* their extrere slrl larlty despite separation distan- 
ce* of thousands nf kn. Several hypotheses Are consi- 
dered for the origin of bad fuel surfaces, and ■■ , e *j 
ligate In deLail Ihe hypothesis that bedrock origins tea 
from surface lava Mows. In this Interpretation, the 
br oadly piety nature of the surface Is analogous to tne 
rolling and undulating nature of ler res trial pahoehoe 
flow caused by the formation and doformatlon of I 
semi-solid crust. Ihe layering is interpreted lo be 
fonned by a cortlnation OF upper tbaimai boundary layer 
formation and horizontal iheeb formed by cooling »nd 
shearing during flow emplacement. Vertical fractures 
ar e attributed largely to Joint pattern* roT««d during 
cooling. This interpretation mad* on the Hits *■ * ur ~ 
.fate morphology is consistent with -Venera 13 and 14 
geochomlcal results which rapor ted high pouts lu* bas- 


alt and thole title biialt ccmpasltlons, rekpealvdy. 

If tills interpretation Is correct large re) I cm', of the 
Beta-Phoebe area are likely to be ch tract# ri zed bv lzva 
flcr*5. The relative frethnets cf features observed by 
Vonere M suggest* thu soma bedrock surfaces ara geo- 
logically young, or that erosion rates are low. (Vor.us, 
Venar*, qaomorphology). 

J. Geuphye. B#a., B, Fapar 410162 

6S7S Surlaca al pianati (Impact nalxuarphliml 
CIENICAL AND STRUC7DRAL C RANGES IHDDCED BY IlIEIUtAI. 
ANNEALING OT SHOCKED FELDSPAR INCLUSIONS IN IMPACT KELT 
ROCKS FROM LAPFAjXltVl CRATER, FINLAND 
A. Bltcball (Inatllut for Mlnernlagic-. Carranxatralh 24, 
D-4400 IBlnatar, H-Garaany) sad 0. SiOHler 

Flaglaclase end alcrarlins of clssllr alnsrsl and rod 
iaeluaion* In Imped mtlt rocks (klrnglta) war# aeaplvd 
from the coherent oelt sbsst localed In the ecniixl 
crarsr area al the Lsppajlrvl matsorlie rrsrsr and 
■nalyxrd by aptlcal, electros optical, x-ray, and elrro- 
proba usthoda. Baih types of feldspars display xiiong 
chamleal . caxtural, and irruecural allaradonx coaparad 
ta tha fsldlpara of tbrii parental crystalline baxrxanl 
rocka aa a raault of tha thermal energy aupplled by the 
surrounding superheated impact mall, Irrreasn of ahocV 
experienced hy the elastl prior to [hair Incnrparai Ion 
Inlo [he oalr rexullx In incraaalng thormxl alteration 
by tba salt. In a lower degree ut shock both prluary 
plagloelaae and mlcioellna transform to "c her her tux id 
textured grulnx which com lit of $-10 po sized subgraln* 
or parallel optical orlsnrstion exbrddtd In a ceioKsala 
of autec[lcally grown issldlre sad quart! . Tba subgrxioa 
are airongly zoned, disordered labradoilte to andulno. 
rinsed by sanldlna. In ■ high degrae or shock Ihe null 
subgrslnx ara larger aod randomly arltnrsd- The xub- 
gra Ini ara tha roauli of a non-aqul librium Iractioaal 
crystal Illation Tran a liquid stats during uhlch a 
strong chemical exchange between tba aelc aad tbe 
feldspar Indus loot cook place. On the basis ol eodal 
calculations It Is concluded that lha icoparalure c-l (hr 
klrnllta ra I c at (be line nf the Incorporation si Ihe 
clastic debris waa is lha rings ul 1800 to 2I00*(. The 
equilibration tempararura of the clast-celt mixture ia 
attlnated accordingly to be al laaai In Ihe range of 
1 100 to I I40’C Or higher depending an the magnitude of 
cha clasr'a post aback temperature. Thla ceopeutuir ll 
abova tha sol idue and la put absv* Ihe liquldus 
temperature al a dry grxaod iur [ I ic call and also above 
[he lalldua lemperslurax al (ho foldapxra Frol the 
taxtural lotting of tho oinerali and lill.lc clam In 
Che karslltc it suit ba concluded that the c lull -laden 
LappaJIrwl moll was It rest nl the line the rq-ill Ibrlux 
teopsralura was resrhtd. fShuiked leldipsr, inpart sell, 
Lappajlrvl crater. Impact nntamaiplilsnl . 

J. Osophya. Ral., B, Paper IB6I24 

6*76 Barf ana of Planets 

A PFOFOilD OVIQIN Kl FALIMPRI9I1 AND ANOMALOUS PIT 
CRATES* OH GAKYMB* AND CALLTBTO 

B.R. Croft (Lunsr 6 Planetary UfcorsLory. Unlvsrslty 
of Arlxeas , Tucson Arisons 161211 

Pal Impsusta and siomaloai pit crater* ara two 
claiaaa of cratera found an the le* tatallltss 
Gsryu'As and Cslllalo whleh hava no obvloua 

coQDtarparLa aamBg tha crater papulations round an 
rock* planaLs. Tha distinct chararLarlatlea of 
pillmpaasLi and anomaloua pit cratera In morphology, 
msrphooatry, aod population atallatleh, whleh 

dlffarantlata Iham from lha more numerous -narmal- 
or atari aod basins on tha Ic* is Lal It laa, alxo 
vlrtaall* preclude Lbalr origin aa normal cralara 
that hava naarl* wanllhad through vlicoua 

raTasatlon. An altarnatn origin la propoiai: 
pallmpaaala are prllllna Impact structural formtd 
whan the flaw of malarial during tha modification 
ataxa at crater formation l« dunlnalad by “waf fluid 
I low aa opposed lo ‘dry granular flow which (ormi 
normal cralara; condition! or "wal' modification Flaw 
occur whan tha wluma of malt remaining In lha eralac 
attain! a voluma eouparable lo tho voluoa of the 
tram I ant eratar. B* waa o( an lapaet model which 
Include a; 1) plaoilble impact 

dlatribut Iona, II crater Irallng In lea. 11 abocb 
milling In lea. 41 thermal proHI-a 
of lima In Oanjmadi, and 51 cratering How Field 
conatralnta, coodltloai for wal madlllcaitoo Hew ara 
round to occur for auFriel.nll* tors# lop«t» 
hlgh-v.locll* lopaclora Tha range ol BDr "‘‘ 

c ra tar-pal Impiaat transition dlamnlurx tba 

morphologic ch.r.ct.rlatlC. tnl.rr.d from «•*■»•«* 
modal or* eons latent with the obiarvad 
eharacterlatlea of p.Umpl.ali lbu. normal cr.l.r. 
are (■tarred to raault Trom tba majority ol Imp.ctara 

which hava Impact lha av.raga of 15 

feB'a. snomalow. ?U cralara llnferrad to ta 
transit lonal formal from intaraadlal. »•»•*»*» 
lapse tor l .1 about 30 *»'«. t 

Impactora travailing In sxensl nl sbnut » bm/« Tbs 
tharmil stats of ths eruat al tb» i1d * oI I"?*'* • 

■acood order arfact. but auHlelanl lo accosnl Tor 
thi°° differ anc a lo p.ll-p..« P opul-tlom 
Dinyo.da and Gal 11 1 lo ll Uanirada onea bad » 
mantis while C. 111 . to altb.c r 1 us I ra d u “* 11 . ^ 

• olldlrlad prior to tha formation of Lha praianll* 
obiarvad eratar population. IPallmp.anta, anonaloua 

pit eratoro, toy ••tolllUa. lopaet aratara). 

.1. Gf..phvn. Pus. ■ b, Fufur *HSIJT 
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cldcs - Franca), H. Dial, t. Vcdrann*. I. Agrlnltr 

"Agatha", a joint G.E.A. (Saclayi-cm (TouLouia) aip#- 
r Irene , Is a spark chscbar lor ga rr-s ray mcaiur. seits in 
tne E'4 KcV energy rings. It was uia-1 t» measure the ( ls_d 
of atcospherlc pliarona at I--7J" geographic latlruda 
Frigidity 11.7 GV) during two fllghci from BraiLl, In tha 
coursa of a eanpalgu organ Lzc-1 by thn Fristh Spies Agency 
(CNIB). Tha rar.ulci ara tcaparid to thaae obtained Irca 
flights of the engiuuarLnit siadal ol Agatha end a m-idal 
far ■ tine of IUrM apsuo, teitad to aveluaea Lcprava- 
menls lor tha Ayrat h-i arpartreant. 

Th, iolicwing tnaulca warn obtained for tho snargy 
rangoi 4-10 HoT, 10-23 H*V nn] > 26 KaV ; 

- data rain at ion ol the atmospheric gasaa toy fluaaa Or 
count rate as a function of ptasiuia altitude ■ in thaaa 
anargy raogaf tha downward atc-iaphorlc flu* In proper- 
Llanal ta I’.vltli a • 1 . 

- tha doteimlnatinn of the acmoaphariu- apacuuz at l- 
-23* la Bzsil 1 end at 1-40* In cha cor i him hesispharo : 
la Bras ll thn downward amosoharic spectrum can ba rapt a- 
a an tad hy l,g. ■ 2.4 10~ 3 *-!■* phoions/ca2 .a. sx.MeV «/ 
cm 2 (a tha i-lOQ KaV anargy ranca aod 4' re ] - 2.2 10 ‘ 2 
£")•* phoroos/co 2 /a/ir /MaV g/cn’ fat E>10G Hrt energy 
range. 

- ma dotaraLnatioa a I Lha ratio hi tween the fluxas 
aaasuial ln HrazU and In tha Northern brsiapharo ■ this 
ratio La l.B - 0.2 

ll haa been mhewn that tha f I ’AX is of downward and 
upward zoring gacoi raya art aqusl at a praaeura of about 
tO oh. 

Ths dapaudoocs at che dcimvird r swing duxes aa a 1 unc- 
tion of tha pressure la dlffarant of that pubLLsned hy 
LLng. But, If wa anuxu thnt tha a ten photic cocponant 
Is liotxaplc SR 4G sb, th# aspariaental fluvas detaial- 
ned frea tha anpericdata dricrihed hera, agraa with the 
claimed I luxes ralsti into sew rant by Lina in *"•*■ cal- 
culations fat ths 4-10 KaV anargy xanga. (Ksyvorda i 

ganaa radiation -*u>ipharlc cotponant) . 

J. Gaophya. Rem., A, Paper JAlDR 
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697(1 Structure of th. Crust and 1'PP« 

* SEIS-HC REFRACT l'j , l STl'fV UF THE 1 _ 

0 . s. lunvar frJcuphvslc* Frograo. V" 1 """' 1 " ' 

Ingtcn, AF.-60. 5.#. tie. WA 981«>. V- f- 

! Vi7SrU rovoriad retraction profllo along tku 
a\la of the nragun Ct.cadrs, aujrenled 
and eriYity data, lodlcatra high cruatal wEocttlcd 
^l g " l!o kn/.;, thl-rk cm*, (44 In). l;-P" v.l-"Uv 
17.7 Wa), and hlgh.ii u?V" caotle v* loci tie* 

te.J kn/ ■ at 100 k" d * Dtnl 

J. Crophya. R#a. ■ B, Pap*r 4801*9 

Social Sciences 

.-wjuto. cm i:< wruvu 

T'WSJZTn ' [«psr,-.snt 
Unlierxily HllMl". Urbona. Ulli.-l-. 

rj5.?,r!N.sir' 

altsrn al l.*c “alar •a'* 2 ‘ r • 

tha lnr,".oa( ot.t. In '■ktaM- itles 

rMul In licit# iW- uairohl -wti -> "J 1 1 u, e 

"culurr dwrln.- FwSrniry ■ r in 

3lr:r..-lj tfa-'W'lf •’f*" 1 , r(tvn . .a 

Jr)^ 0 “ 0 .l.-bur ,cf IWI'VJ" .(*>. 

CAPACITY EEPWSION f C | || guglnoarlng, 

tiSf .‘rffiK 2A-. >J1 ■ 

E. A. MaBoan and “■ 5‘ pritlnl «"« «?«»*! 
Prevloa. 0 J?i“ lulcl i „d admlol.tr.llw 

•»““ “ i K^a rlnH ot foanlbi. **!■«“■ * 

rector# 1 * 1 '* . .“,Ig Kr Idraittyloi tb# vltot 

general ,l - tbi prabrtt valua of 

price horlxon <0 aa t0 „ -.ha rii*R» »t wstor price, 

M, MoofU". Ccmatrairt. recovery 

the rat- of P H« gppllsd lo ■ 

'art IneludiJ lo t*» D j „ art „ voter suppEy 
hypochotleal caao ■Wj* llauB water ptlelng and 
. tm ralults Indlcato that optw* |0 ichlw- ga« 

capaoUy «*P»i '‘“.'“ii^Htl^hao^ lolpatad with adorgg* 

locnaoo lo iTpolUltal constMloti 

coat pricing. Admlulolt*'* Smuli in mora 


uat.r Roaour. -■#••> W0091 


too Lnt.ursliy. Belllmghoa, WA 982261, A. Cox and G. A- 
Thaspsen 

Sara uf tha major tectonic and nagutlc events of tbs 
las, 130 ua In tho LV-Htorn Cordlllora can. ba tarralatud 
ulth a now nodel lor tho dlnplacwraal h la torlaa batwcoo 
wustoxn North Acericn >in-l a.1|acant oceanic plates. 

Sisrra KavaJd plwu-ulno ended and Laraatda cuoprwssloo 
began during Lnc tvanlnglv rapid .-onvergoaeo of (b* Faral- 
lon platv with Barth Acort, a and during a codorat* 

I n- r ease in the vuiviiil ration "f North An*rUa In tba 
hut 0(11 raforonce ixc-'w. ftw t-nJ nf th* Liraldi and 
boglnulng of uldssprx-ad arc o-ig'ntLari .iivd L-ctenaion 
cone la ton with nluvlng •■( both of Hkjsw cot Una. Tbe 
■pottaculor wlawlog ..I rar.|llc.ii'»'rlb Ara r Lea tonvor- 
i;ancs la etirlbutcd to tlio Jet ranslng agu of the Fetal- 
lea plate entorlng tha tranch *nd thus to a draw Inn 
negxtlvs to positive buoyancy. Tba trangttlua I r.o, 
wldesprasd xrc-rol*Lcd cugoatlxn and rapid rxlmlon to 
basaltic vulculu and nodriaci ostonilon In the Bisln 
and Xanga pruvlncs I Inin no toady axplanntlun in tn# 
plat# ot loan ul tha Pacific baaln. A thanKe ta oblique 
wpreaJIng in tba R-talu ond ILinga pzovlnru ntc.i^anitd 
Ktc-wth tn tunglh ol rlie 5an inJrcul lAult no clia Jiando— 
etna triple Junctlun. ptugroased morihword. tTnctotileg, 
Plata col tuns, MarLh Azurleal. 

Tachion len. Paper ITllaft 

8150 lockarvqihyalca (Plate isctuntcal 
on he scaiiil i it ir implc juncikins 

AND IIS FCLAlim 10 CFITODIflrr 

IN SPREADING 

Ph Hippo Patriot ond Vine ml Court I lick 
llratltul do Phyolq-aa >lu Globe da Port# 
and Do ltd d'EnsBl'jiwasit nt da See her clr- 
dsn 5ctanros Phystiyiea do Ja lorra. 

Unlveroitdn Parti RAF, Farlol 

A canvastsal repreaentat ion H trifle 
JunctlcvB that lr«DLvs only ridges (Hi and 
tranafolm Fnilta If) la proposed! thla 
rmraanntat ten cmblnia In a simple way 
Ln Tot nal ion rrm qaoqrapHc and valoclty 
spaces, the velocity trlanqln provides 1h« 

bu-Sqet nf llthagpbsrtc nurfsce chsnq# 
ditch directly nvilh frira tnlMKlInm 
or ths Lhron plates. 4 discussion of Ihe 
rotative poo ll lens of Ihe trtpls Juncl lan 
with res pert In lha velocity triangle 
dnnonslMleS that, In qmeral, l he re are 
■i.,eral Lrtple Junrl lu'i '■onfl'iural loos 
l real are lorprilhlr with a glvan 
triangle, lhla dlocuiBlnii alressn# Ihe m- 
loriunce nf oMIqa# *r>l aqy^nelrtr siireml- 
i'"]. Patrn nf triple Junction ri->irig..ra- 
Ik'wu that nra nf part Imlnr intarnol are 
llBH-RHr od RRil-HR. Wien Ihn Itlple J'm"-- 
I Ion lies r.ul sM* nf I'wi ir lurejlr, nl 
lulll inn .jf IIW rl'1-JSI mill nF.'tl In.v 
■ll'ig Ip v"t Vwwili'f'r ,V|in nf gwnl .•« it ml ly 
■S'ltuliln •■.will'Vir'll" n . **“■ prewt rnnfl- 
•fiinl ln"i «iF I'.n H.»i»(*l . Gal -ipig-ia , a.,1 
Inll'v. Oft.au (rii'l" J.uu M-.s nr- irvi". 

,r-i. A -..I Iwl In [.r"'.ii"l rr. "(■ .1 r '■•* 

ginil i n.,f I'pir#, t""'i nF tl.s l". 1 l.«. h nan 

Jli'i't Inn -il tlu> I Iso uF Om'I.hiI iry 2' «n«l 
IR. Ilv ”inlr( para'-lor I I,."* nil la.nu'e 
I r i|-l.i In*" 1 i«.i. rv.ilut I.i" ur >■ Hie liintl.'- 
nl lr*"Vfor-" Fn-illx, ll'" iiv-ill't'llt* * '»F 
na-i-i wvl rrlgle-l * i • (• . ' f 

(li.fiwi-. #n.| I im 'al - 1 r o-l # 1 — 1 ' uiiiowili. i 
.o|rc 111 pm. Ihls si .'•( ■ .•n..lir‘s »'• ••irllvr 
-I'l-yios, ■■■•■ that nrdvil. -X . fliiv' (■■ I I 
[•I.i, a Ii-..i".luri-i -mriir-b in [•r-'.-rr-'i 
vimIo - i l t»w .-fr.'il..' n .1 ' ■■- 1 ."'|. -M-l-1. 

I r.«| here 1.1 I •I'I I-. I"' r -"f 1 

r.Pif |-|..I a! ill" I rH-’I'V.'l l*"lr. '--■l.i-1 

-I|.p i(--n, 1 • nil "in-i'i- 1 " ■■["-..■l"' -I' ■ •'■'■ 

■Mil, 1 I'I .l'.n'l«. »■- i"|n.'. 

( 1.1 v I IHW ' .'..'I' I'll -"•[ ■" ' ' 

li"-.-.f2i., r -i '■ r *■ i.n-'li -ii 
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raO^M^N^Q^AkK VKIJX-lTIkU OF THE LOSTINEJifS "1T1! 
HESPIXT TO THE HOT SPOTS HIN’CE THE EAJtl-Y Jl. HASSIC 
Frederick R. Seiiull (Duparlmenl ol Geophysics. Stanford 
Unlvcrally. Siardo'd, California. 9(303) and Richard C Gordon 
Tha root mrin aquarH vrloci'loi of lha major conllnrn’-S 
■Uh reaped ta the hoi xpuli mere « Him ale d for the peat 180 
my. by combining pin.louiiy pubhihcJ pl»le reconxlrwc lions 
These veludliei agreo well «llh vaLo-.llea rmlalira lo lh# spin 
am interred Iron paleornegnrl.c dal# From -IB3 m F B P 
10-144 m.y B-P.. the hoi apol data radical a D.jt Lauras' # 
movad rapidly. -TOznm/yr. but the recanilnJctlina pemnL a 
vxlDCil, aa lo- ■• 3D mif.V Wa also eilimale Ihot Irom -93 
my. BP. la —40 m-I BP- lni># znorad rapidly (“140-R 

mm-'vr). laatar lhan lha preient vrlority ol any plal# and 
more lhan Laver as fail a* the proacn, velo-jtiei nf xvvyral 
■ubdurtliig ocaanle pldsi (theau attached to do-ngoini ulataa 
akng a aubslahlial fraction nf (heir margin). The data re- 
quire no other contUi.nl lo have excueded a valozlty of 4b 
nun/yr during thx Isot IBOni y 

In Bgrermenl mllh prennax xtudvea baaed on palaoinag- 
nellc data and .n agree mrnl with previous xlud.ox baaed nn 
no- no l -torque analjaea. we eonelude that the conlinenl'S have 
movad raster, occasionally much failer, than at P' f ** nl 
From lhla wo rarer IbxL conl.naolal l.lhoaphara la uM.kaly Id 
have much greater resistance lo flaln motion lhan oceanic 
lithosphere. Inilvad. cccnn .3 plalax Und to move room rapid- 
ly than contlnvr.lxl pistes Iweauia the aubduction and rapid 
motion of a plal* that inoludna do ccr-tinente lend* to peraLit 
1 unear than the lubduMlun and rapid moLlan «I » pl#l» that 
Inal udea on* or mom oonlinenli On lire has IB of the #*ry ra- 
pid earl* Tortlar* motion o! India, we cone la ie that lhvvolo- 
olUea ol lubdurt'.ng plalw* ran isry by - factor of a TTiere- 
(aro modslm of the dnwing loreea or the plate l that predict a 
urlfurm wilocily of gahducUng slab, ara Invalid (Conlinonlel 
drill, hot ip«la. pi ale kinmmalica. vor-Unenlal roots). 

!. Geophya- Res.. I. Fapsr Him 

|| yu Fl.ii* Fe.lc.ricw 

FRUfA'-AtlON AND LIVALt i)F OiMMl Flllfk blLNIMS 

D D. Follavd lU.O. Ho J(uR lea) 4uCvr, . 

j46 Hid (1*1 Ir Id *nv«, h.nl- far*. *-A. Nil.'JH, jiv' 

* he have I nirai ig-ireo if-.- l-r.-f 'AJCU'x -r wpcradlrg 
ridge! and lh* dex»l"P"* =» ■»* iisi liir.-a H-Jl Unu 
r,.1«e srgmeni* Ulih* an snxl-p. *•' **■" »»«*■ 
rrwra* lnrlx*rU ptatrs. I'-» t)OR»-pi-’P 'lad"" 

|„T.e and a l"ilh i-i.Mir lint "-"(luli |-r -PIRII IW 

due* llw" wste rslful.iieit i.aviMlu" lUje ngsai'le 

nri'par-u leg iu««J a- I' -ther H- »t-lgr |.|c-p-.*w| ion 

lure a Ire.eAi-v* .'* ridge .-Mi appraa.T-, h-w, ,".rv 

je, ||".-# xnsrplv #* (I.* ena# r**#. — »•«*" «»*#""* 

... overlap w #rw». it . lira "Igi -I P'*» «-* tvl 
rhvre.-v «* ridge ends .ppr-.i-f i-'J P-#v. *'■" 'Yer- 

l#ppI"R ridge en'# *"i JlvO'A" «'• " r.iweelge 
i->! I"WI ca * """k *h*pw PA*' ■ ■*d , '*t."lr» al 

unaer KienM pl# r 'e ei in. pl.ilr 4''.i '.ilrnt*- 

,*„.', „| newlora. -i.hr ir pla:".« Uelwew'. all«r'.[ ru>qr 
h-arvnr# we*» filr'-lafd t" M"*r ' r.vnf-iro tiylilng. 

|ne .llHeFeU l-^adln* r ■...Ult.-.v -'#■'»"( Ir* nagr- 

P'.vii. plaro-pult. #11-1 ItdRx- •wnl"". wv I.I.AU'Y •* 

|n(. nan orrl'iul' al lint "«f I Ian 8e|*a'»i- 
ad]]' oil! *M|» '1 "hlcF wrr.tfW# JXr .onren- 

(rued. F«-» 'Ii ■'"i-IHlvn-. II- ~h»4r at leas in llw 
lioeraral-in.ira* l"rr.--««U'. a# *" 1 # -ppeuncli ard 

rraiini I«tj^ *• lM *«\<r H h *. I ,r 1,1,1 

lone an lr«l»«» ■"<» i-Ciki" *" prrpieisl. " k-r *■ « 
frxnil|>o >'( * •l.r-uRh-RwIPR r tannlma fault, fhr 
coli-wl'ilad «hi*r plaepa rutur luward in xrleelatlun 
Ih.ut va' l no lha W*vikr -I rtdgos a# t 1 < cod# pai«. 

[hue tovOTl.R (he -M*"-|."U I *Tr.«c.R> ■WM •»« Ddgaa 
fret I ran# I area. l«w m|"li 'J-v "I stice# tn 

ihe plane ol lha piair a>»J nrlcrtoi lo«a -ul pitm-lpak 
•(rose plane* were- ol«f r»l:uUI»d. T'r oval, ali.a* 
ll rrnxlle 1" U-« irtvcafLl-i" a*"*r, eu MalnaPiy 
[nra (her.-; rarepl In the .-ga# nf ridge pw.h luadlng. 
ji. e p [xite- a arroya wl.lrh ,Kinl»« irnpl"" act* *rr 
nhllqi-" Id rlAg'i. ‘ fguMlhg iMiquel v-jrle"(sd 
iiw raa I IwaUi hnuSdlng Ihv iransl-ro ficklry. 
lOrranlr rlK>. alrc-aa analyaU. ira"afarw I lull ». 

J. f-rophya- Rio- • 8. p 'ir°r 4BQ12S . . 

CUmLATl^O^PLATE WiTlaNS NITB OJltTlNEHTAL TlClWiltSi 
LAUHIDE TO 8AS1H-RANGE . . 

D?cV {ngabralaon (DapjiCBeat ol Cuolcgy, Viltani Wdahlngr 


l!Tj'< -iqm-e l' l •#.-»> .',..r» a - - » 

LH-C) ij-veT-' UJ-Shj GY-WJ'.hi -' •> • 1 ‘- ■"-**' C'lLCl. 

IN THCKHIIElAMIl b'- 1-AY \ ex -t.- 6i : J- • ' c J ' -i ^ 

mill cp M. druner (L'-'wC nf -jc-jlu|i<)l lertvl. AJ-.U, 
Nrtaurq Ity uf ddinlnqlbl. '«;»'!*». k» I-JIDI 

. - •' . ■ 1 ' •■’’*- 

’fr (x-v -Z-in! I' r-.»- .« «*- r -1 *•* 1 

1'itl Jtr i'i r-K'.i »!-*(•. : r-L" - ' 1 -— •■ “•■ r ; - JV-’ t 
.nitli v-ivakl-.nil'y r«*C"- ler.i -M -r.,ip* .r. a' lh'-- ’6 
yurpriqlni t-csule -.'-Dl- ,n,c.rx-r u |1 irq-n r.! i '. iiv-"t 
lh It tne crul'll u.tensicn if-l -V.Min-S -n'tn ----cur -I.r. 
ir.q -Jir,.- -.Mr | I up .-.urn J* C-f up' 'Fl 1 P 'J erf. 'cr, ) 

fr»w»»nil, P'liluce i KOv '.en.'lv -Struil-l «iir 
the (unticr. C»v likely civ’-e -if ml* diicrapir-:.* '* 
tne -) r <— 1 1 -if ""ee;;e4C‘ t, k'iC by i n '- insin-ica'e 

IMernjl ctrai'.M COiS-iS#-) b.« cngiir-J JcJ -liP'-eClurl- 
fll lu'i d'jri") unruunr-} 

fie onrsciflnj brotui* "**. t-v O- i 1 itel »«" ‘ 
t#-»-i'rer'6' | J n *f ‘odel cl d 'i'.k In ■•‘•cr. ir-tennal 
icrevveu srice only free C0'>)* , -5 Tnece c4'CjI*i'o» 6 
cno* till cricx grt«t(i Irilc I) ro-previ Ive cnaniei m 
nicr:5CC-D«-: 6tre66 by Ir-crdiylrj cr-e vl|6Uc C(r»IUMi 
of me r.)tk in 3 By .itcredting HI lmeir tner-*i oipii- 
clcn coefficient. Th* grc»|h *r-l earning al tract h 
*150 prolucei an ewt'an "oik te rur;el , *'*_by 

IncregSM n-jrlzcnta' conor«C6lcn lh or-lrr ta catijf)' 
f".* lateral ccltlra' My l-pD6M By tna pr**,*rce Of 
aljicent roc'n. Tn# retultir.g ilresc cnjnqei (relg- 
ti*c to tr.e 6tre55« eappeted in a crjck-free rock) 
could «nily roach. trn» of nrgapHca>6 at tr« jurfac# 
in 6G.1* rock6. «6P«C laity in granlioi anl rjrblRt. 

In 1 6 eflfct tondc to sake t"t "ear-cur-rac# tirttoe* 
relatively initmttlve to tne raan geotnerni gradient, 
in narked cor.lriyi to the bebaviar of unerased »«R5: 
Cratk qroatn driven By Internal alr e vies Ii also likely 
ta be triggerad by drlTHna. t-yrellng, or qurrylng In 
rocks subjected to vuBatantls' In *tta eoepfeialve 
6tr*6cev, ana cculd lead to rv);ro«coplC deforeitlo" 
qolie dlHereni fro*a that e<iwcte3 cn the D»*H *n a 
vfaiale elavilc analyVli- 
The inpor t*nc» af such effects In I 9 1 ,*" 
dcpenlv upon -net h»r tbe IrtgrnaT *tre*ie* a"» surf i- 
clent to produce vigntf leant crack growth, .Men in 
turn depend* upan ma relax l.a values of tM ‘i/ W , |; 
inters that ire tno-fl 41 pr«#rl. Ihrti qjwH- 

tie* are ene troocral uf# at unith duct Me d»lor*ai ion 
elect ively ceaiet during unrolling , and the nlnia^ 
itroti-intenitt* factor capable of prctfucir.g slaUFt- 
e«nt crack growth during unroofing. e«U«r eitlnalBU 
of thaae pirmteri mutd pemli i*jre quintUatlxe con* 
clu5lnn» regarding the effect* of crack graww «" P* r - 
Iituldr rock lypei or geo logic, seinngv. 
facilitate tbe devalopoent cf c&MtHuttva 
bln-z the eitrotecplc dafomaUon r exulting utn eracic 
qrofth. C In *llu ttretsei, ■icraeracK). 

J. Cmptc. i. F*». , 1 ■ Fjp.r At'l.T 

8g99 tfiil.-annlc-av l.-ptr-i 

tRLTtTcN PaTfS .INI' nW«UimjAl IRFITIT AT l»S I'.'MIHI'S 
W'W.WK tt-MIS, F1.EBU4, HMtl'l 

H. Fvirls 1 A*p 11* 1 farch 5 l I rn.-r-*, Inlvmilty, 

6|an*.--f-l a Calllvtciia, IMUl. It. 4. F1ihiu-J 

t.'V n-Uanl.- .cnrec, Iftu lrv *. "I Hralr,' 

Clcv, lx i-tis of »v([.l flvlilr- i-i*- nUlilf ««it*n 
tn Lira "h.i k-itr" v-Tkli-n .1 *ho n-vt.-tn X- -v-Jlcar-ar 
Sell- Avarax* 'nyllvr i«lc» la.r.-a'v-l Wll'i iH -“' l 
ncc^hl t Af ri "I krgi-puzac L'.n "( dlffarantlil'J 
kf.ipclcn D,l Fi ag.i x-f il" vh-iJtlCk- t-J rh»-*1i-ltlx 
kali Ipan lialakrli,' lviJ t" •••11-Mi'. 1 -'I I*.' )' * IN k« 

I aiv Kunvr-ik raKer.i (« IK. 1 . Tt.e IgiilvNcilw tx .'"'vtw. 1 bx 
chr KaW ruff, -1 Ihyolnvltl" fllllnlt W«tr »»r>'4 ac 

.1.1 Ha. h J x-alJi ra»l,it|n* aunt ... e.irru* 

xil, | Ht aR'> ulrh fii'i'tlvn ul ilia rhv.xlnclel.- i» 

S"lr*it|i- FamRyia lynlrbrllr. TI-. Fr*«i3,*ng ID-k* J-"' 
p..rrryM i cvllvra llPC) lx nrvivJ will, In Hi# ..Urr 110 : 
Rwlwvm D."4 ort-l n,»n FLt **o..Bml' -il«v lavas oiwylrd - 
•tier tlir ring fra- !,K ■•* lh;. and fcrtwrvs 

rhe vantarn visa wl thn cw-v ralJsv*'. A'llvttv 

uud -intll li.l'k Rt wllli vcuptlin a.t |I.y."J.l-|tl<- C-x 
ai*fvnll]-: lavas (i a i-anters i'«Bv th# n-.rll»*ii warpkn 
al IfE. NaCwvi-n rl,n I'Ovtarn , Ihv ol Ihe Iwp rxldyraa. 
nuJ wicliln e I-TiisJ band uhnrr tl.o ruicbPiB avjavfita of 
th* ling fxarlutca OF LHC aixl tr'[ ni-arl* tnlnfldn- T^e 
lalrwt ■tagu c-f ualcaniwa Is ,crranan|cd Bv xlupt Iw of - 
nl-banatt aU-rg lha ncvjtbryn ring Fradura - f IHE and 
ra thu riixii i.f l VC. Pruptvd aitwi Aw an mriall _ 
irard with iHv IvwarJ r»f» rjTlc ci«i'u»llli-ns. 
VoTuMlrU rruptlub Ml«* liirrrn*ej frra P-'M ««> 

0.2B Vviia“l In 6hw Tail l'. 3 Mj. This ti'iasw In 
«n*ilvi rats my tins* iran rhr ri-ril( ol a jnireiilw- 
Jnrrraqa In Itv'iKutliiral idlrgrltt of the rial tm 
a* eurrusslvu itldtia-Ivnliig ini;'l1oriv raacllvated “l'i 
(ears af wraknuA* tnd CTfJlrJ "Ow r-nen, Aa Ir/wsviaglr 
divruptvj real allowed waftc on* intonidkat* iwevaa aw 
reach the aurlare talntlvaiy hVUIv, Jr.r»4»l»* thx tv 
ratlJenrn tins In a hlg1'-l«wl earea rlixrtiDr anJ lire* 
the Lino avillikls Inf ihilr Jlllerahtlatt.si." 
tlh-xico, calJerai, rbye) tea*. vctraonlcK'-)- 
3. Gn>rh*0. Re». , B, Paper 4MI51 




